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Chickamauga. 

Gettysburg. 

Shiloh. 

Vicksburg. 
National  Home  for  Disabled  Volunteer  Soldiera, 
Soldiers*  Home,  District  of  Columbia : 

Board  of  Commissioners. 

Inspector-General,  United  States  Array. 
United  States  Military  Academy,  West  Point,  N.  Y«: 

Board  of  Visitors. 

Superintendent. 
War  Records. 

Part  2.— Beports  of  Bureau  Chiefii  i 
Adjutant-General. 
Inspector-General. 
J  udge-Ad  vocate-GeneraL 
Quartermaster-General. 
Conmiissary-General  of  Subeistenoei 
Surgeon-General. 
Paymaster-General. 
Chief  Signal  OflScer. 
Record  and  Pension  Office. 

Part  8.— Beport  of  the  Major-General  Gommanding  the  Army  and  Depart- 
ment Conmianders: 
Department  of  the  East. 
Department  of  the  Lakes. 
Department  of  the  Missouri. 
Department  of  Dakota. 
Department  of  the  Colorado. 
Department  of  the  Columbia. 


ABBAKGEMEXT   OF    REPORTS    OF    WAR    DEPARTMENT. 

Part  8.— Beport  ot  the  Major-Oeneral  Commanding  the  Army  and  Depart- 
ment Gommanders — Continued. 
Department  of  California. 
Department  of  Texas. 
Division  of  Cuba: 

Department  of  Havana. 

Department  of  Matanzas  and  Santa  Clara. 

Department  of  Province  of  Havana  and  Pinar  del  Bia 

Department  of  Santiago  and  Puerto  Principe. 
l>epartment  of  Porto  Rico. 
Adjutant-General  of  the  Army. 
Inspector-General  of  the  Army. 

Part  4. — ^Report  of  Major-Qeneral  OommandlTig  the  Army  and  Department 
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Part  6. — Beport  of  Maj.  Gen.  J.  R.  Brooke  on  Civil  Affairs  in  Cuba. 

Report  of  Brig.  Gren.  G.  W.  Davis  on  Civil  Affairs  in  Porto  Bico. 
Beports  of  Brig.  Gen.  Leonard  Wood  on  Civil  Affairs  in  the  Provinces 
<^  Santiago  and  Puerto  Princix>e,  Cuba»  1899. 


COISTTEnSTTS. 

[Alphabetical  index  will  be  found  at  the  end  of  each  part  or  folnma] 


PART    I. 

OFFICERS  OF  THE  CORPS  OF  ENOINEERa 
Status,  changes,  and  distribation  of  officers  of  corps,  8. 

THE  BOARD  OF  ENGINEERS 6 

BOARD  ON  TORPEDO  SYSTEM 5 

POST  OF  FORT  TOTTEN,  N.  Y.— U.  S.  ENGINEER  SCHOOL.— BATTALION 

OF  ENGINEERa— ENGINEER  DEPOT. 

Officer  in  command,  Maj.  John  G.  D.  Knight,  Corps  of  Enqinssrs^ 

Post  of  Fort  Totten,  U.  S.  Engineer  School,  6;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  fnnds,  7;  new  appropriations,  estimates,  8. 

EQUIPMENT  OF  ENGINEER  TROOPS  AND  CIVILIAN  ASSISTANTS  TO 

ENGINEER  OFFICERS 8 

FORTIFICATIONS. 

Projbots,9;  temporary  defenses,  gun  and  mortar  batteries,  10;  d3niamite  batter- 
ies, 12;  range  and  position  finders,  preservation  and  repair  of  fortifications,  13; 
supplies  for  coast  defenses,  sea  walls,  and  embankments,  sites,  14;  submarine 
mines.  National  Defense  appropriation  and  allotments,  15;  defenses  of  coasts  of 
Maine  and  New  Hampshire,  16;  Boston,  Mass. ,  southeast  coast  of  Massachusetts 
and  Rhode  Island,  at  New  Bedford.  Mass.,  and  Newport,  R.  L ,  18;  eastern  entrance 
to  Long  Island  Sound  and  coast  of  Connecticut,  19;  New  York  City,  20;  Delaware 
River, ^2;  Baltimore.  Md.,  23;  Washington,  D.  C., 24;  Hampton  Roads,  Va..  coast 
of  North  Carolina.  2'):  (^oast  of  South  Carolina,  26;  coast  of  G^rna,  Cumber- 
land Sound.  Ga.  and  Fla. .  east  coast  of  Florida,  Key  West,  Fla., 27;  Tampa  Bay, 
Fla.,29;  Pensacola,  Fla.,  Mobile  and  Mississippi  Sound, 30;  New  Orleans. La., 
and  Sabine  Pass,  Tex. ,  32;  Qalveston,  Tex.,  Great  Lakes, 33;  San  Diego,  Cal.,  34; 
San  Francisco,  Cal., 35;  mouth  of  Columbia  River,  Puget  Sound, 36;  estimates 
for  1900-1901,37. 

RIVER  AND  HARBOR  IMPROVEMENTS* 

Gbneral  statement,  37. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  thb  charge  of  Majs.  R.  L.  Hoxie  and  S.  W.  Roessler,  Corps  of  Enqi- 

NEBRS— 

Lubec  Channel,  Me.,  44;  Moosabec  Bar,  Me.,  Norraguaflnis  River,  Me.,  45; 
breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor.  Me. ,  harbor  at 
SuUivans  Falls,  Me.,  40:  Union  River,  Me.,  47;  Bagaduce  River,  Me.,  48;  Pe- 
nobscot River,  Me.,  49;  Rockland  Harbor.  Me.,  51;  Carvers  Harbor,  Vinalhaven, 
Me.,  52:  Georges  River,  Me.,  Kennebec  River,  Me.,  53;  Sasanoa  River.  Me., 
Portland  Harbor,  Me..  55:  Saco  River,  Me.,  Cape  Porpoise  Harbor,  Me.,  58; 
Cocheco  River,  N.  H.,  59;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  60;  Exeter 
River,  N.  H.,  61;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cape  Porpoise  Harbor,  Me., 
examinations  and  surveys,  62. 
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In  thb  chargb  of  Cols.  Chas.  R.  Sutsb  and  S.  M.  Mansfield,  Corps  of 
Enginbers— 

Newburyport  Harbor,  Mass.,  Merrimac  River,  Mass.,  68:  Powow  River,  Mass., 
64;  Essex  River,  Mass.,  harbor  of  refnge,  Sandy  Bay,  Cape  Aun,  Mass.,  65:  har- 
bor at  Gloucester,  Mass.,  66;  harbor  at  Manchester.  Mass..  repair  of  sea  wall  at 
Marblehead.  Miss.,  68;  harbor  at  Lynn,  Mass.,  69;  Mystic  and  Maiden  rivers, 
Mass.,  70:  Mystic  River,  Mass.,  below  month  of  Islaud  End  River,  harbor  at 
Boston,  Mass.,  71;  Town  River, Mass.,  We3rinonth  River,  Mass.,  75;  harbor  at 
Scitnate,  Mass.,  76;  harbor  at  Dnxbnry,  Mass.,  harbor  at  Plymonth,  Mass.,  78; 
harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass.,  80;  removing  sunken 
vessels  or  craft  obstructing  or  endangering:  navigation,  estimate  of  cost  of 
improvement  of  Mystic  River,  Mass.,  examinations  and  surveys,  81. 

In  tub  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Harbor  of  refnge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass,  82; 
harbor  at  Vineyard  Haven,  Mass.,  Woods  Hole  Channel,  Mass.,  84;  New  Bed- 
ford Harbor,  Mass.,  85;  Canapitsit  Channel,  Mass.,  Taunton  River.  Mass.,  86; 
Sakonnet  River,  R.  I.,  87;  Sakonnet  Point,  R.  I.,  Pawtucket  River,  R.  I.,  88; 
Providence  River  and  Narragansett  Bay,  R.  I.,  89;  removal  of  Green  Jacket 
Shoal,  Providence,  R.  I.,  harbor  at  Wickford,  R.  I.,  90;  Fall  River  Harbor,  Mass., 
Newport  Harbor,  R.  L,  91;  harbor  of  refuge  at  Point  Judith,  R.  I.,  entrance  to 
Point  Judith  Pond,  R.  I.,  98;  harbor  of  refuge  at  Block  Island,  R.  I.,  94;  Great 
Salt  Pond,  Block  Island,  R.  I., 95;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  90. 

In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers— 

Pawcatuck  River,  R.  I.,  and  Conn.,  97;  harbor  of  refuge  at  Stonington.  Conn. ,  99; 
Mystic  River,  Conn.,  100;  Thames  River,  Conn.,  103;  Connecticut  River  below 
Hartford,  Conn.,  104;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  106; 
New  Haven  Harbor,  Conn.,  107;  breakwaters  at  New  Haven,  Conn.,  lOU;  Housa- 
tonic  River,  Conn.,  110;  Bridgeport  Harbor,  Conn.,  112;  Saugatuck  River  and 
Westport  Harbor,  Conn.,  115;  Norwalk  Harbor,  Conn.,  117;  Five- mile  River 
Harbor,  Conn.,  119;  Stamford  Harbor,  Conn.,  120;  harbor  at  Coscob  and  Mian  us 
River,  Conn.,  122;  Greenwich  Harbor,  Conn.,  123;  estimate  of  cost  for  extension 
of  channel  of  Bridgeport  Harbor,  Conn.,  124;  examination  and  survey,  125. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Maj.  H.  M.  Adams, 
Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  125;  Mamaroneck  Harbor,  N.  Y.,  126;  Larchmont 
Harbor,  N.  Y.,  127;  East  Chester  Creek,  N.  Y.,  Bronx  River,  N.  Y.,  128:  Matti- 
tuck  Harbor,  N.  Y.,  129;  Port  Jefferson  Harbor,  N.  Y.,  130;  Huntington  Harbor, 
N.Y.,131;  Glencove  Harbor,  N.  Y.,  132;  Flushini?  Bay,  N.  Y.,  133:  East  River 
and  Hell  Gate, N.Y.,  184;  Harlem  River,  N.Y.,  135;  Newtown  Creek,  N.  Y.,  137; 
Wallabout  Channel,  N.  Y.,  138;  Canarsie  Bay,  N.  Y.,  139;  Browns  Creek,  Sayville, 
N.  Y.,  Patchogue  River,  N.  Y.,  140;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  survey  of  Wallabout  Channel,  N.  Y. ,  141 ;  exami- 
nations and  surveys,  142. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers^ 

New  York  Harbor,  N.  Y.,  142;  Bay  Ridge  Channel,  the  triangular  area  between 
Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in 
the  harbor  of  New  York,  144;  Gowanus  Creek  Channel,  New  York  Harbor,  146: 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  survey 
of  East  Channel,  New  York  Harbor,  from  Narrows  to  the  sea,  147. 

In  the  charge  of  Col.  J.  W.  Barlow  and  Lieut.  Col.  A.  M.  Miller,  Corps 
OF  Engineers— 

Channel  between  North  and  South  Hero  islands.  Lake  Champlain.  Vt..  harbor  at 
Burlington,  Vt.,  148;  Otter  Creek,  Vt.,  149;  Narrows  of  Lake  Champlain.  N.  Y. 
and  Vt.,  160;  Hudson  River.  N.  Y.,  151;  Saugerties  Harbor, N.  Y.,  153;  harbor  at 
Rondout,  N.  Y.,  harbor  at  Peekskill,  N.  Y.,  154;  Passaic  River.  N.  J.,  155;  channel 
between  SStaten  Island  and  New  Jersey,  156;  Elizabeth  River,  N.  J.,Raritan 
River,  N.  J.,  157;  South  River,  N.  J.,  158;  Raritan  Bay,  N.  J.,  159:  Matawan 
Creek,  N.  J. ,  Eey])ort  Harbor,  N.  J. ,  160;  Shoal  Harbor  and  Compton  Creek,  N.  J. , 
161;  Shrewsbury  River,  N.  J.,  Manasquan  River,  N.  J.,  162;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 164. 
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In  the  charob  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.J.  and  Pa.  ,164;  harbor  between  Philadelphia,  Pa. ,  and  Camden, 
N.  J.,  168;  Schuylkill  River.  Pa.,  169;  ice  harbor  at  MarcuBhook,  Pa.,  constmo- 
tion  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  171;  Delaware  Breakwater, 
Del.,  172;  harbor  of  refuge,  Delaware  Bay,  Del.,  178;  Rancocas River,  N.  J.,  174; 
Alloway  Creek,  N.  J.,  175;  Cooper  Creek,  N.  J.,177;  Mantna  Creek,  N.  J.,  178; 
Goshen  Creek,  N.  J.,  180;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  examinations  and  surveys,  182. 

In  the  charge  of  Wm.  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  A.,  retired— 

Wilmington  Harbor,  Del., 182;  Appoquinimink  River,  Del.,  185;  Smyrna  River, 
Del.,  187;  Murderkill  River,  Del.,  188;  Mispillion  River,  Del.,  189;  Broadkiln 
River,  Del.,  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at 
or  near  Lewes,  DeL.  190;  Susauehanna  River,  above  and  below  Havre  de  Grace, 
Md.,  192;  Chester  River,  Ma.,  from  Crumpton  to  Jones  Landing,  Choptank 
River,  Md.,  193;  La  Trappe  River,  Md.,  194;  Warwick  River,  Md.,  195:  Broad 
Creek  River,  Del.,  196;  Nanticoke  River,  Del.  and  Md.,  197;  Wicomico  River, 
Md.,199;  Manokin  River, Md.,  Pocomoke  River,  Md.,200;  Queenstown Harbor, 
Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  201 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 202. 

In  the  charge  of  Col.  Peter  C.  Hains  and  Lieut.  Charles  W.  Eutz,  Corps 
of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  208;  channel  to  Curtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  204;  harbor  of  southwest  Baltimore 
(Spnng  Qarden),  Md.,  removing  sunken  veasds  or  craft  obstructing  or  endang- 
ering navigation,  205. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C. ,  206;  Potomac  River  below  Washington,  D.  C. , 
Occoquan  Creek,  Va.,  209;  Aquia  Creek,  Va.,  210;  Nomini  Creek,  Va.,  211; 
Lower  Machodoc  Creek,  Va. ,  212;  Rappahannock  River,  Va. ,  213;  Urbana  Creek, 
Va.,  215;  harbor  at  Milford  Haven,  Va.,  216;  York  River,  Va.,  217;  Mattaponi 
River,  Va.,  218;  Pamunkey  River,  Va.,  219;  James  River,  Va.,  220;  protection 
of  Jamestown  Island,  Va.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  Anacostia  River,  D.  C,  222;  examinations 
and  surveys,  223. 

In  the  charge  of  Maj.  Thos.  L.  Caset,  Corps  of  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va. ,  228;  Elizabeth  River,  Va. ,  224;  Western 
Branch  of  Elizabeth  River,  Va. ,  Nansemond  River,  Va. ,  225;  Appomattox  River, 
Va.,  226;  harbor  at  Cape  Charles  City,  Va.,  227;  Nandua  Creek,  Va.,  waterway 
from  Norfolk,  Va. ,  to  the  sounds  of  North  Carolina,  228;  inland  water  route  from 
Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  229;  Eden- 
ton  Bay,  N.  C,  230;  Roanoke  River,  N.  C,  231;  Pasquotank  River,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  esti- 
mate of  cost  of  dredging  Deep  Creek  Branch  of  Elizabeth  River,  Va.,  exami- 
nations and  surveys,  232. 

In  the  charge  of  Capts.  W.  E.  Craighill  and  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers— 

Ocracoke  Inlet,  N.  C,  283;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  Rivers,  N.  C, 
234;  Contentnia  Creek,  N.  C,  235;  Trent  River,  N.  C,  236;  Neuse  River,  N.  C, 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  287;  harbor  at  Beau- 
fort, N.  C,  238;  inland  waterway  between  Beaufort  Harbor  and  New  River, 
N.  C,  New  River,  N.  C,  239;  Black  River,  N.  C,  240;  Northeast  (Cape  Fear) 
River,  N.  C,  Cape  Fear  River  above  Wilmington,  N.  C,  241;  Cape  Fear  River 
at  and  below  Wilmington,  N.  C,  242;  Town  Creek,  Brunswick  County,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  244. 


IV  CONTENTa. 

In  the  charge  op  Maj.  E.  H.  Ruffnkb,  Cobps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  245;  Little  Pedee  River.  S.  C.»  Great  Pedee 
River,  a  C,  246;  Georgetown  Harbor.  S.  C,  Winyah  Bay,  S.  C,  247;  Santee 
Riveras.  C, 249;  Wateree River.  S.C, -250:  Congaree  River,  S.  C,  251;  Congaree 
River,  S.  C. ,  between  Columbia  and  Granby,  Charleston  Harbor,  including  Mount 
Pleasant  and  Sullivan  Island  shore,  S.  C,  252;  Wappoo  Cut,  S.  C,  253;  Beaufort 
River,  S.  C. ,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 254;  plan  and  estimate  for  improvement  of  entrance  to  Charleston  Harbor, 
S.  C,  examinations  and  surveys,  255. 

In  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of  Engineers— 

Savannah  Harbor,  QtA. ,  255;  Savannah  River,  Ga.,  between  Savannah  and  Augusta, 
257;  Savannah  River  above  Augusta,  G&,,  259;  Doboy  Bar,  Ga.,  Darien  Harbor, 
Ga.,  260;  Altamaha  River,  Gte.,  261;  Oconee  River,  Ga.,  262;  Ocmuigee  River, 
Ga.,  268;  Brunswick  Harbor,  Ga.,  2iS4;  inside  water  route  between  Savannah, 
Ga.,  and  Fernandina,  Fla.,265;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  366;  examination  and  survey,  267. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Capt.  C.  H.  McKinstry, 
Corps  of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla.,  267;  St.  Johns  River,  Fia.,  from  Jacksonville 
to  the  ocean,  269;  St.  Johns  River  at  Orange  Mills  Flats,  Fla.,  Volusia  Bar,  Fla., 
271;  Ocklawaha  River,  Fla.,  272;  St.  Augustine  Harbor,  Fla.,  Indian  River, 
Fla,  273;  harbor  at  Key  West,  Fla,  and  entrance  thereto,  275;  removing  water 
hyacinths  from  Florida  waters,  276;  dredge  for  river  and  harlx)r  improvements 
in  Florida,  plan  and  estimate  for  removal  of  water  hyacmths  from  the  navi- 
gable waters  of  Florida  and  Louisiana,  277. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyausd  and  Capt.  Henrt  Jervry, 
Corps  of  Engineers— 

Caloosahatchee  River,  Fla.,  278;  Charlotte  Harbor  and  Pease  Creek,  Fla..  279; 
Sarasota  Bay,  Fla.,  280;  Manatee  River,  Fla.,  281;  Tampa  Bay,  Fla.,  282;  Hills- 
boro  Bay,  Fla.,  284;  Anclote  River,  Fla.,  285;  Withlacoochee  River,  Fla.,  Snwa- 
nee  River,  Fla.,  286;  plan  and  estimate  for  improvement  of  Tampa  Bay,  Fla., 
287;  examinations  and  surveys,  288. 

In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F.  Flagler,  Corps 
OF  Engineers— 

Carrabelle  Bar  and  Harbor,  Fla.,  288;  ApalachicolaBay,  Fla.,  289;  Apalachicola 
River,  the  Cut-oflf,  and  lower  Chipola  River,  Fla.,  290;  upx)er  Chipola  River, 
Fla.,  from  Marianna  to  its  mouth,  291;  Flint  River.  Ga.,  292;  Chattahoochee 
River,  Ga.  and  Ala.,  293;  Choctawhatchee  River,  Fla.  and  Ala.,  294:  La  Grange 
Bayou,  Fla.,  including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth.  '.^95;  har- 
bor of  Pensacola,  Fla.,  296;  Blackwater  River,  Fla.  and  Ala.,  297;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala., 298;  Alabama  River,  Ala.,  299;  Coosa  River,  Ga. 
and  Ala.,  between  Rome,  Ga.,  and  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  Bridge,  300;  between  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road Bridge  and  Wetumka,  Ala.,  301;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  examinations  and  surveys, 
802. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers* 

Mobile  Harbor,  Ala.,  308;  Black  Warrior  River,  Ala.,  304;  operating  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  River,  Ala.,  305:  Toiu- 
bigbee  River  from  its  mouth  to  Demopolis,  Ala.,  806;  Tombigbee  River  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  807;  Tombigbee  River  from  Fulton  to 
Columbus,  Miss.,  Tombigbee  River  from  Walkers  Bridge  to  Fulton,  Miss.,  308; 
Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  309;  Pascagoula  River  and 
Horn  Island  Harbor.  Miss. ,  310;  Chickasahay  River,  Miss.,  311:  Leaf  River, 
Miss.,  channel  from  Gulfport  to  Ship  Island  Harbor.  Miss.,  812;  Ship  Island 
Pass.  Miss.,  mouth  of  Pearl  River,  Miss.,  313;  Pearl  River  below  Jackson,  Miss., 
314;  Pearl  River  between  Carthage  and  Jackson,  Miss..  Pearl  River  between 
Edinburg  and  Carthage,  Miss.,  315;  Bogue  Chitto,  La.,  316;  survey  for  canal 
between  Warrior  River  and  Five-mile  Creek,  Ala.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  surveys,  317. 


CONTENTS.  V 

In  the  ohabge  of  Maj.  James  B.  Quinn,  Corps  op  Engineers— 

Inspection  of  the  improyement  of  the  South  Pass  of  the  Mississippi  River,  817; 
Cnefancte  River  and  B<%ne  Falia,  La.,  318;  Tickfaw  River  and  its  tributaries, 
La.,  819;  Amite  River  and  Bayou  Manchao,  La.,  820;  closing  crevasse  in  Pass  a 
Loutre,  Mississippi  River,  821 ;  improving  the  outlet  of  the  Mississippi  River  at 
Pass  a  Loutre,  Bayou  Lafourche,  La.,  828;  bayou  Plaquemine,  Grand  River, 
and  Pigeon  bayous.  La.,  825;  Bayou  Courtableau,  La.,  826;  Bayou  Teche.  La., 
827;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  828;  Mermentau  River 
and  tributaries.  La.,  829;  mouth  and  |)a8ses  of  Calcasieu  River.  La..  880;  John- 
sons Bayou,  La.,  removing  water  hyacinths  from  Louisiana  waters,  882;  mouths 
of  Sabine  and  Neches  rivers,  Sabine  River,  Tex.,  883;  harbor  at  Sabine  Pass, 
Tex.,  385:  Homochitto  River,  Miss.,  survey  of  Southwest  Pass,  Mississippi 
River,  887;  examination  and  survey,  388. 

In  the  charge  of  Maj.  James  B.  Quinn  and  Capt.  C.  S.  Rich£,  Corps  of 
Engineers— 

Galveston  Harbor,  Tex.,  838;  deepening  the  channel  from  Galveston  Harbor  to 
Texas  City,  Tex.,  389;  improving  Galveston  ship  channel  and  Buffalo  Bayou, 
Tex.,  840;  operating  and  care  of  Morgan  Canal,  Tex.,  Trinity  River,  Tex.,  841; 
channel  in  West  Galveston  Bay,  Tex., 842;  mouth  of  Brazos  Itiver,  Tex.,  Brazos 
River  between  Velasco  and  Richmond,  West  Galveston  Bay  Channel,  Double 
Bayou,  and  the  mouths  of  adjacent  streams,  848;  Brazos  River,  Tex..  Aransas 
Pass,  Tex.,  344;  removing  sunlcen  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Aransas  Pass  and  Harbor,  Tex., 
345;  estimate  of  cost  of  improvement  of  mouth  of  Brazos  River,  near  Velasco, 
Tex.,  survey  of  Galveston  Bay  and  Harbor,  Tex. ,  examinations  and  surveys,  348. 

WESTERN  RIVERS. 

In  the  charge  op  Maj.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River.  La. ,  Ark.,  and  Ind.  T.,  347;  Red  River,  above  Fulton,  Ark.,  840;  Cypress 
Bayou,  Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  350;  Bayou 
Bartholomew,  La.  and  Ark.,  352;  Boeuf  River,  La.,  858:  Tensas  River  and  Bayou 
Ma^on,  La.,  854;  Yazoo  River,  Miss.,  355;  mouth  of  Yazoo  River  and  harbor  at 
Vicksburg,  Miss.,  357;  Tallahatchie  River,  Miss.,  858;  Big  Sunflower  River, 
Miss.,  359;  water  gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
360;  surveys  and  examination,  862. 

In  the  charge  of  Capts.  W.  L.  Sibert  and  H.  C.  Newcomer  and  Lieut. 
RoBT.  McGregor,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  862;  Arkansas  River, 
Ark.,  868;  White  River,  Ark.,  864;  Buffalo  Fork  of  White  River,  Ark.,  Upper 
White  River,  Ark,,  865;  Cache  River,  Ark.,  366;  Black  River,  Ark.  and  Mo., 
Current  River,  Ark.  and  Mo.,  367;  St.  Francis  River,  Ark.,  368;  St.  Francis 
River,  Mo.,  examinations  and  surveys,  869. 

In  the  charge  of  Maj.  Thos.  H.  Handbury  and  Capt.  Edw.  Burr,  Corps 
OF  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  Fiver  below  the  mouth  of  the 
Missouri  River,  Mississippi  River,  between  Ohio  and  Missouri  rivers,  870;  har- 
bor at  St.  Louis,  Mo.,  to  prevent  the  Mississippi  River  from  breaking  through 
into  Cache  River  at  Beechridge,  III.,  878;  examinations  and  surveys,  874. 

In  the  charge  of  Capt.  C.  McD.  Townsend,  Corps  op  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississippi 
River  between  Missouri  River  and  St.  Paul,  Minn.,  875;  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  876;  operating  and  care  of  Galena 
River  improvement.  111.,  La  Crosse  Harbor,  Wis.,  exammations  and  surveys, 
877. 

In  the  oharob  of  Maj.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn.,  378;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  379;  ox)erating  and  care  of  res- 
ervoirs at  head  waters  of  Mississippi  Kiver,  Chippewa  River,  including  yellow 
banks.  Wis.,  880;  St  Croix  River,  Wis.  and  Minn.,  881;  Minnesota  River,  Minn.. 
Red  River  of  the  North,  Minn,  and  N.  Dak.,  382;  bar  at  mouth  of  Warroad 
River,  Minn.,  gauging  Mississippi  River  at  or  near  St  Paul,  Minn.,  384;  exami- 
nations and  surveys,  885. 


VI  CONTENTS. 

In  the  charge  of  Maj.  Frederic  V.  Abbot  and  Capt.  J.  C.  Sanpord.  Corps 
OF  Engineers— 

Missoari  River,  between  Stubbe  Ferry,  Mont.,  and  the-lower  limits  of  Sioux  City, 
Iowa.  385;  improving  Upper  Miflsonri  River  by  snagging,  393;  Yellowstone 
River, Mont,  and  N.  Dak.,  394. 

In  the  charge  of  Lieut.  Col.  M.  B.  Adams  and  Maj.  Dan  C.  Kingman,  Corps 
OF  Engineers— 

Obion  River,  Tenn.,  894;  Forked  Deer  River.  Tenn.,  896;  Cumberland  River, 
Tenn.  and  Ky.,  below  Nashville,  397;  above  Nashville,  399. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  Tennessee  River  above  Chattanooga,  Tenn.,  401;  below 
Chattanooga,  Tenn.,  403;  operating  and  care  of  Muscle  Shoals  Canal.  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,40<i;  Clinch  River.  Tenn., 
408;  Elk  River,  Tenn.  and  Ala.,  409;  sorvey  of  EUk  River,  Tenn.  and  Ala., 
examinations  and  surveys,  410. 

In  the  charge  of  Maj.  Wm.  H.  Bixbt,  Corps  of  Engineers— 

Ohio  River,  410;  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  413;  movable  dams,  Ohio 
River,  414;  surveys  and  examinations,  417. 

In  the  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.,  417;  Monongahela  River,  Pa.,  418;  operating  and 
care  of  locks  and  dams,  Monongahela  River,  harbor  at  Pittsburg,  Pa.,  419;  locks 
and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale.  Allegheny 
River,  421;  AlleghenyRiver,  Pa.,  422;  survey  of  Allegheny  River,  Pa.,  survey 
of  West  Fork  River,  W.  Va,  examination  and  survey,  423. 

In  the  charge  of  Capt.  H.  F.  Hodges,  Corps  of  Engineers— 

Muskingum  River.  Ohio.  423;  operating  and  care  of  locks  and  dams  on  Muskingunoi 
River,  Ohio,  424;  Little  Kanawha  River,  W.  Va ,  42^3;  operating  and  care  of 
lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  426;  Great  Kanawha  River,  W. 
Va.,  427;  operating  and  care  of  locks  and  dams  in  the  Great  Kanawha  River, 
W.  Va.,  Elk  River,  W.  Va.,  429;  Gauley  River,  W.  Va.,  New  River,  Va.  and 
W.  Va. ,  431 ;  Quyandotte  River,  W.  Va. ,  432;  Big  Sandy  River,  W.  Va.  and  Ky. , 
433;  operating  and  care  of  lock  and  dam  in  Big  Sandy  River,  43.'>:  Tug  Fork  of 
Big  Sandy  River,  W.  Va  and  Ky.,  Levisa  Fork  of  Big  Sandy  River.  Ky.,  486; 
Kentucky  River,  Ky.,  437;  operating  and  care  of  locks  and  dams  in  Kentucky 
River,  Ky.,  439;  examinations  and  surveys,  440. 

In  the  charge  of  Capts.  J.  G.  Warren  and  Geo.  A.  Zinn,  Corps  of  Engi- 
neers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  440;  operating  and  care  of  Louisville 
and  PorUand  Canal,  442;  Wabash  River,  Ind.  and  111.,  below  Vincennes,  443; 
above  Vincennes,  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River,  444;  White  River,  Ind.,  Tradewater  River,  Ky.,  Lock  No.  2,  Green  River, 
at  Rumsey,  Ky.,445;  Green  River,  above  mouth  of  Big  Barren  River,  Ky., 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  Rivers.  Ky.,  446: 
Rough  Kiver,  Ky.,  447;  operating  and  care  of  lock  and  dam  in  Rough  River. 
Ky.,  examination  and  survey,  448. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Enginkers— 

Harbor  at  Grand  Marais,  Minn.,  448;  harbor  at  Agate  Bay,  Minn.,  harbor  at 
Duluth,  Minn.,  and  Superior,  Wis..  449;  harbor  at  Ashland,  Wis.,  4')1:  harbor 
at  Ontonagon,  Mich«,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay 
to  Lake  Superior,  Mich.,  452;  operating  and  care  of  waterway  across  Keweenaw 
Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  harlK>r  at  Marquette,  Mich.. 
453;  harbor  of  refuge,  Marcjuette  Bay,  Mich.,  454;  harbor  of  refuge  at  Grand 
Marais,  Mich.,  455;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  456. 


C0KTENT8.  VIl 

In  the  ohabos  of  Cafts.  J.  G.  Warrbn  and  Geo.  A.  Zinn,  Corps  of  Engi- 
neers— 

Menominee  Harbor,  Mich,  and  Wis.,  456;  Menominee  River,  Mich,  and  Wis.,  457; 
Oconto  Harbor,  Wis..  458:  Pensankee  Harbor,  Wis.,  Green  Bay  Harbor.  Wis., 
459;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. .  460;  operating  and  care 
of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  Sturgeon  Bay  Canal  har- 
bor of  refuge.  Wis.,  461;  Ahnapee  Harbor,  Wis.,  462;  Kewaunee  Harbor,  Wis., 
Two  Rivers  Harbor,  Wis.,  463;  Manitowoc  Harbor,  Wis.,  464;  Sheboygan  Har- 
bor, Wis.,  465;  Port  Washington  Harbor.  Wis.,  harbor  of  refuge.  Milwaukee, 
Wis.,  466:  Milwaukee  Harbor,  Wis.,  467;  South  Milwaukee  Harbor,  Wis.,  Racine 
Harbor,  Wis.,  468;  Kenosha  Harbor,  Wis.,  469;  Waukegan  Harbor,  111. ,  470;  Fox 
River.  Wis.,  471;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  survejrs 
and  examinations,  473, 474. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Enoineees— 

Chicago  Harbor,  ni.,  474;  Chicago  River,  111.,  476;  Calumet  Harbor,  Ill.,477;  Cal- 
umet River,  111.  and  Ind..  478;  Illinois  River,  lU.,  480;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  Illinois 
ana  Mississippi  Canal,  Ul.,  482;  operating  and  care  of  Illinois  and  Missis- 
sippi Canal  around  lower  rapids  of  Rock  River,  at  Milan,  111.,  484;  survey  of 
Upper  Illinois  and  Lower  Des  Plaines  rivers,  Dl.,  with  a  view  to  the  extension 
of  navigation  from  the  Illinois  River  to  Lake  M  ichigan  at  or  near  Chicago,  111., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation and  survey,  485. 

In  the  charge  of  Lieut.  Cou  G.  J.  Ltdeckeb  and  Caft.  Chester  Harding, 
Corps  of  Engineers— 

Michigan  City  Harbor,  Ind.,  486;  St.  Joseph  Harbor,  Mich.,  488;  St.  Joseph  River, 
Mich.,  489;  South  Haven  Harbor,  Mich.,  490;  Saugatuck  Harbor,  Mich.,  491; 
Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  492;  Grand 
Haven  Harbor,  Mich.,  494;  Grand  River,  Mich.,  496;  Muskegon  Harbor,  Mich., 
496;  White  Lake  Harbor,  Mich.,  497;  Pentwater  Harbor,  Mich.,  498;  Ludington 
Harbcv,  Mich.,  499;  Manistee  Harbor,  Mich.,  500;  harbor  of  refuge  at  Portage 
Lake,  Manistee  County,  Mich.,  Frankfort  Harbor,  Mich.,  501;  Charlevoix  Har- 
bor, Mich.,  503;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  504;  examinations  and  surveys,  505. 

In  the  charge  of  Lieut.  Col.  G.  J.  Ltdecker,  Corps  of  Engineers— 

Ship  canal  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  505;  St.  Marvs  River  at  the  falls,  Mich.,  506;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  507;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  508; 
Cheboygan  Harbor,  Mich.,  510;  Alpena  Harbor  (Thunder  Bav  River),  Mich., 
Saginaw  River,  Mich.,  511;  Sebewaine  River,  Mich.,  harbor  of  refuge  at  Sand- 
beach,  Lake  Huron,  Mich.,  518;  mouw  of  Black  River,  Mich.,  Black  River  at 
Port  Huron,  Mich.,  515;  Pine  River,  Mich.,  516;  Belle  River,  Mich.,  517:  St 
Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal.  Mich., 
518;  Clinton  River.  Mich.,  519;  Detroit  River,  Mich.,  5d0;  Rouge  River,  Mich., 
521 ;  turning  basin  in  Rouge  River,  Mich. ,  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  examinations  and  surveys,  522. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  523;  Toledo  Harbor,  Ohio,  524;  Port  Clinton  Harbor,  Ohio, 
525;  Sandusky  Harbor,  Ohio,  526;  Huron  Harbor,  Ohio,  527;  Vermilion  Harbor 
Ohio,  528;  Black  River  (Lorain)  Harbor,  Ohio,  529;  Cleveland  Harbor,  Ohio, 
530;  Fairport  Harbor,  Ohio,  582;  Ashtabula  Harbor,  Ohio,  583;  Conneaut  Har- 
bor, Ohio,  534;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cleveland  Harbor,  Ohio,  536. 

In  the  charge  of  Maj.  Thomas  W.  Stmons,  Corps  of  Engineers— 

Harbor  at  Erie,  Pa.,  536;  harbor  at  Dunkirk,  N.  Y.,  587;  harbor  at  BuflPalo,  N.  Y., 
538;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y..  540;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  541;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  542;  examinations  and  surveys,  543. 
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In  the  oharob  of  Maj.  Thomas  W.  Symons  and  Capt.  Graham  D.  Pitch, 
CJoBPS  OF  Engineers— 

Harbor  at  Wilson,  N.  Y.,  548;  barbor  at  Cbarlotte,  N.  Y.,  harbor  at  Poaltneyyille, 
N.  Y.,  544;  harbor  at  Great  Sodns  Bay,  N.  Y.,  harbor  at  Little  Sodns  Bay,  N.  Y., 
545;  harbor  at  Os^vego,  N.  Y.,  546;  harbor  at  Cape  Vincent.  N.  Y..  547:  shoals 
in  the  St.  Lawrence  Kiver  between  Ogdensbnrg  and  the  foot  of  Lake  Ontario, 
harbor  at  Ogdensburg,  N.  Y.,  548. 

PACIFIC  COAST. 

In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis  and  Capt.  James  J.  Mstlbr, 
Corps  of  Engineers— 

San  Diego  Harbor,  Cal.,  540;  deep-water  harbor  at  San  Pedro  Bay,  Cal.,  650; 
Wilmington  Harbor,  Cal.,  551;  San  Luis  Obisiw)  Harbor.  Cal.,  552;  snrvey  of 
Wilmington  Harbor,  Cal.,  examination  and  survey  of  inner  harl)or,  San  I'eoro, 
Cal.,  553. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Harbor  at  Alviso  Creek,  Cal.,  harbor  at  San  Francisco,  Cal. ,  Oakland  Harbor,  Cal.> 
554;  San  Joaquin  River,  Cal.,  555;  Mokelumne  River,  Cal..  5.56;  Sacramento  and 
Feather  rivers,  Cal.,  557;  Napa  River,  Cal.,  558;  Petaluma  Creek,  Cal..  Hum- 
boldt Harbor  and  Bay,  Cal. ,  559;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  San  Joaquin  River  and  Mormon  and  Stoclrton 
channels,  Cal.,  examinations  and  surveys,  561. 

In  the  charge  of  Maj.  W.  L.  Fisk  and  Capt.  Wm.  W.  Harts,  Corps  of 
Engineers-— 

Port  Orford  Harbor,  Oreg.,  562;  Coquille  River,  Oreg.  (general  improvement), 
568;  Coquille  River,  Oreg.,  between  Coc^uille  and  Myrtle  Point,  565;  entrance  to 
Coos  Bay  and  Harbor,  Oreg.,  567;  barbor  at  Coos  Bay,  Oreg.  (dredging),  568; 
Coos  River,  Oreg.,  570;  Umpqna  River,  Oreg.,  571;  mouth  of  Siuslaw  River, 
Oreg.,  572;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg.,  574;  Yaquina  Bay,  Oreg., 
examination,  577;  Nestugga  River,  Oreg.,  Tillamook  Bay  ana  Bar,  Oreg.,  578; 
Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  580;  Columbia  River  at 
Three-mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  the  Celilo  Falls,  Oreg.  and  Wash.. 
582;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  584;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
between  Vancouver,  Wash.,  and  the  mouth  of  Willamette  River,  586;  Clear- 
water River,  Idaho;  588;  examinations  and  surveys,  590. 

In  the  chabge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers- 
Lou  jy^  Tom  River,  Oreg.,  590;  Willamette  River  above  Portland,  and  Yamhill 
River,  Oreg.,  591 ;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg., 
592;  Columbia  River,  Oreg., below  Tongue  Point,  594;  mouth  of  Columbia  River, 
Oreg.  and  Wash.,  Clatskanie  River,  Oreg.,  595;  Lewis  River,  Wash.,  596;  Cow- 
litz River,  Wash.,  597;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
examinations  and  surveys,  598. 

In  the  charge  of  Capt.  Har&t  Taylor  and  Lieut.  Meriwether  L.  Walker, 
Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash..  599;  Grays  Harbor  and  bar  entrance,  Wash., 
600:  Chehalis  River,  Wash.,  602;  Puget  Sound  and  its  tributary  waters.  Wash., 
603;  harbor  at  Olympia,  Wash.,  605:  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  606;  Everett  Harbor,  Wash.,  60S:  Swinomish 
Slough,  Wash.,  609;  Okanogan  River,  Wash.,  611;  Pend  Oreille  River,  Wash., 
Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  boundary 
line,  612;  Kootenai  River,  above  Jennings,  Mont.,  613;  Flathead  River,  Mont., 
surveys  and  examination,  614. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 615 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.  Commanders  N.  J.  K.  Patch  and  John  C.  Fremont  and  Lieut. 
Edward  J.  Berwind,  U.  S.  N.,  Supervisors.... 615 

MISSISSIPPI  RIVER  COMMISSION 616 

MISSOURI  RIVER  COMMISSION    ..   617 

CALIFORNIA  DEBRIS  COMMISSION 618 
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BRIOaiNG  NAVIGABLE  WATERS  OF  THE  UNITED  BTATEa 

Under  authority  of  special  acta  of  Congress. — (1)  Bridge  of  the  Mineral  Range 
Railroad  Company  across  Portage  Lake  between  Houghton  and  Hancock, 
Mich.,  (2)  bridge  of  Monroe  Connty,  Miss.,  across  Tombigbee  Riyer,  (8;  bridge 
of  the  Pocahontas  Bridge  Company  across  Black  Riyer  at  Focahontas,  Ark.,  (4) 
bridge  of  the  Choctaw  and  Mempnis  Railroad  Company  across  Arkansas  Riyer 
at  Little  Rock,  Ark.,  618;  (5)  bridge  of  the  Choctaw  and  Memphis  Railroad 
Company  across  Fonrche  Le  Feyre  Riyer,  Ark. ,  (6)  bridge  of  the  Georgia  and  Ala- 
bama Railway  Company  across  Savannah  Riyer,  Ga. ,  between  Hntchinsons  Island 
and  the  maimand,  (7)  bridge  of  the  Dnbuque  and  Dnnleith  Bridge  Company 
across  Mississippi  Riyer  between  Dnbnqne,  Iowa,  and  Dnnleith  (East  Dnbuque), 
111.,  (8)  bridges  of  the  Rutland  Canadian  Railroad  Company  in  and  across  Lake 
Champlain  between  Colchester  and  South  Hero,  Grand  Isle  and  North  Hero, 
North  Hero  and  Albnrg,  Vt.,  (9)  bridge  of  the  Grand  Trunk  Railway  Com- 
I>any  and  the  International  Bridge  Company  (international  bridge)  across  Niag- 
ara Riyer  at  Buffalo,  N.  Y.,  (10)  bridge  of  the  Shreyeport  and  Red  Riyer  Val- 
ley Railway  Company  across  Loggy  Bayou,  La.,  (11)  bridge  of  the  Kansas  City 
and  Atlantic  Railway  Company  across  Missouri  Riyer  at  Kansas  City,  Mo.,  (13) 
bridge  of  the  New  York  and  New  Jersey  Bridge  (Ik)mpany  across  Hudson  Riyer, 
(18)  bridge  of  the  Niagara  Riyer  Bridge  and  Tunnel  Company  across  Niagara 
Riyer  at  Grand  Island,  near  Buffalo,  N.  Y.,  619;  (14)  bridge  of  the  Coraopolis 
and  Sewickley  Bridge  (Company  across  Ohio  Riyer  at  Sewickley,  Pa.,  (15)  bridge 
of  the  city  of  Marietta  across  Muskingum  River  at  Marietta,  Ohio,  (16)  bridge 
of  the  Tezarkana  and  Fort  Smith  Railroad  Company  across  Red  Riyer,  near 
Texarkana,  Ark.,  620. 

Under  authority  of  State  lavys, — (1)  Bridge  of  the  Ban  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  San  Joaquin  Riyer,  near  Stockton,  Cal..  (2) 
bridge  of  the  Chicago  and  Northwestern  Railway  Company  across  Fox  Riyer 
at  Oshkosh,  Wis.,  (3)  bridge  of  Dyer  County,  Tenn..  across  South  Fork  of 
Forked  Deer  Riyer,  at  Yellow  Bluff,  (4)  bridge  of  the  city  of  Cambridge,  Mass., 
across  Charles  Riyer  between  Boston  and  Cambridge,  Mass.,  (5)  bridge  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  Company  across  North  Branch  of 

.  Chicago  Riyer  near  Clybonm  Place,  Chicago,  Hi.,  (6)  bridge  of  the  Wappoo 
Bridge  Company  across  Wappoo  Cut,  between  St.  Aiidrews  Parish  and  James 
Island,  S.  C,  620;  (7)  bridge  of  the  Portland  and  Cape  Elizabeth  Railway  Com- 
pany across  Portland  Harbor,  Me.,  (8)  bridge  of  Lorain  County,  Ohio,  across 
BlacK  Riyer  at  Lorain,  Ohio,  (9)  bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  Middle  Riyer,  Cal.,  (10)  bridge  of  the  San 
Francisco  and  San  Joaquin  Valley  Railway  Company  across  Old  Riyer,  Cal., 
(11)  bridge  of  the  Walkerton  and  Mattaponi  Bridge  c3ompany  across  Mattaponi 
Riyer  at  Walkerton,  Va.,  (12)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  River  at  Huron  street,  (13) bridge  of  Clay  County,  W.  Va.,  across 
£lk  Riyer  at  Clay,  (14)  bridge  of  the  Brooklyn  and  Jamaica  Bay  Turnpike  Com- 
pany across  Beach  Channel,  Jamaica  Bay,  at  Rockaway  Beach,  N.  Y.,  (15) 
bridge  of  the  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River  at  Lincoln 
avenue,  (16)  bridge  of  the  Chicago  and  Northwestern  Railway  Company  across 
Embarrass  River  at  New  London,  Wis..  (17)  bridge  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Fox  River  at  Omro,  Wis.,  (18)  bridge  of 
the  city  of  Oshkosh,  Wis.,  across  Sawyer  Creek,  (19)  bridge  of  the  Norfolk  and 
Atlantic  Terminal  Company  across  Tanners  Creek  near  Norfolk,  Va. ,  (20)  bridges 
of  the  town  of  Phippsburg,  Me.,  across  Morse  and  Sprag^e  rivers,  621;  (21) 
bridge  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company 
across  Cuyahoga  River  at  Cleveland,  Ohio,  (22)  bridge  of  the  Maine  Central 
Railroad  Company  across  Mill  Creek  at  Thomaston,  Me.,  (28)  bridge  of  the 
Chicago  Terminal  Transfer  Railway  across  South  Branch  of  Chicago  River 
south  of  Taylor  street,  Chicago,  111.,  (24)  bridge  of  the  Pittsburg,  Cincin- 
nati, Chicago  and  St.  Louis  Railway  Company  across  Little  Calumet  River 
at  Riverdale.  III.,  (25)  bridge  of  the  Chicago  and  Northwestern  Railway  Com- 
pany across  Manitowoc  River  at  Manitowoc,  Wis.,  (26)  bridge  of  the  city  of 
Chicago  across  South  Branch  of  Chicago  River  at  Taylor  street,  (27)  bridge 
of  the  Southern  Branch  Drawbridge  Company  across  South  Branch  of  Eliza- 
beth River,  V  a.,  (28)  bridge  of  the  Lynn  and  JBoston  Railroad  Company  across 
Saugus  River  between  Saugus  and  Lynn,  Mass.,  (29)  bridge  of  the  Metropolitan 
Park  Commission  of  Massachusetts  across  Saugus  River,  Mass.,  (80)  bridge  of 
the  city  of  Algoma,  Wis.,  across  Ahnapee  River,  (81)  bridge  of  Lake  County, 
across  Grand  River,  Ohio,  (82)  bridge  of  the  R.  Martin  Sugar  Company,  Limited^ 
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acroes  Bayon  Teche  at  Rnth  Plantation,  St. Martin  Parish,  La.,  (88)  bridges  of 
the  Sonthern  Pacific  Railroad  Company  across  Pacbeco,  Albambra,  and  Cordelia 
slongbs,  Cal.,  (34)  bridge  of  the  Calumet  Western  Railway  Company  across  Cain- 
met  Uiver  near  Chicago,  111.,  (85)  bridge  of  King  William  County,  Va.,  across 
Pamunkey  River  at  New  Casue  Ferry,  622;  (36)  bridge  of  King  County,  Wash. , 
across  White  River  near  Orillia,  (37)  bridge  of  the  Lockport  Bridge  Stock  Com- 

8any  across  Bayou  Lafourche  at  Lockport,  La.,  (38)  bridge  of  the  Rapid  Railway 
iompany  acroes  Belle  River  at  Marine  City,  Mich.,  (39)  bridge  of  the  Rapid  Rail- 
way Company  across  Pine  River  at  St.  (jlair,  Mick,  (40)  bridge  of  Tusculoosa 
County,  Ala. ,  acroes  Warrior  River  at  Fosters  Ferry,  (41  )bridge  of  Colusa  County, 
Cal.,  across  Sacramento  River  at  Colusa.  (42)  bridge  of  the  Jacksonville,  Tampa 
and  Key  West  Railway  Company  across  Rice  Creek,  Florida,  (48)  bridge  of  the  De- 
troit and  Northern  Railway  Company  across  Belle  River  at  Marine  City,  Mich., 
(44)  Inndge  of  Stanislaus  and  Merced  counties.  Cal.,  across  San  Joaquin  River  at 
Hills  Ferry,  (45)  bridge  of  the  Richmond,  Petersburg  and  Carolina  Railroad 
Company  across  James  River  at  Richmond,  Va.,  (46)  bridge  of  Morgan's  Lou- 
isiana and  Texas  Railroad  and  Steamship  Company  across  Bavou  Lafourche 
La.,  (47)  bridge  of  the  Chicago,  Indianapolis  and  Louisville  Railway  Company 
across  Calumet  River  at  EUimmond,  Ind. ,  (48)  bridge  of  the  South  Bound  Railroad 
Comi>uiy  across  Congaree  River  near  Columbia,  S.  C,  (49)  bridge  of  the  Streator 
and  Clinton  Railroad  Companv  across  Illinois  River  near  Marquette,  111.,  (50) 
bridge  of  the  city  of  Boston,  Mass.,  across  Mystic  River  (Maiden  Bridge),  (51) 
bridge  of  Newcastle  County,  Del.,  across  Brandy  virine  River  at  Wilmington,  623. 

Alterations. — (1)  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (2)  bridge  of  the  Charleston 
and  Western  Carolina  Railroad  Company  across  Savaunah  River  near  Augusta, 
Qa.,  (3)  bridge  of  the  Chicago  and  West  Michigan  Railway  Company  acroes 
Kalamazoo  River  at  New  Richmond ,  Mich. ,  (4)  bridge  of  Anne  Arundel  County, 
Md.,  acroes  Stone  House  Cove,  Curtis  Bay,  624. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridges  of  Tyrrell  County,  N.  C,  across  Scuppemong  River,  (2)  bridge  of 
Charleston  and  Colleton  counties.  S.  C,  across  Rantowles  Creek,  (3)  bridge  of 
the  Charleston  and  Western  Carolina  Railway  Company  across  Savannah  River 
near  Augusta,  Ga. ,  (4 )  bridge  of  the  Jacksonville  and  Atiantic  Railway  Company 
across  Pablo  Oeek,  Florida.  (5)  bridge  of  the  Jacksonville,  Mayport  and  Pablo 
Railway  Company  across  Pablo  Creek,  Florida,  (6)  bridge  of  Duval  County,  Fla., 
across  Pablo  Creek,  (7)  bridge  of  the  Chicago  and  West  Michigan  Railway  Com- 
pany across  Kalamazoo  River  at  New  Richmond,  Mich.,  625;  (8)  bridge  of  Anne 
Arundel  County,  Md.,  across  Stone  House  Cove,  Curtis  Bay,  626. 

BRIDGES  AT  WASHINGTON,  D.  C. 

In  the  charge  of  Liextt.  (Dol.  CHAa  J.  Allen,  Cobps  of  Engineers— 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  626;  memorial  bridge,  627. 

MAINTENANCE   AND   REPAIR   OP  WASHINGTON   AQUEDUCT,  AND 

INCREASING  AND  INVESTIGATING  THE  WATER 

SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers,  and  Maj. 
Theo.  a.  Bingham,  Corps  of  Engineers,  Colonel,  U.  S.  A.— 

Washington  Aqueduct,  627;  increasing  and  investigating  the  water  supply  of 
Washington,  D.  C,  629, 681. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT, 

DISTRICT  OF  COLUMBIA. 

In  THE  CHARGE  OF  Col.  Theo.  A.  Bingham,  U.  S.  Army 632 

NORTHERN  AND  NORTHWESTERN  LAKES 683 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES. 

In  THE  CHARGE  OF  Capt.  Hiram  M.  Chittenden,  Ooeps  of  Engineers  ...  687 
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FORTIFICATIONS,  FISCAL  YEAR  1898-99. 

A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  Majs.  R.  L. 
Hoxie  and  S.  W.  Roessler,  Corps  of  Engineers.) — 685. 

B)  Boston  Harbor,  Mass.  (In  the  charge  of  Cols.  Chas.  R.  Suter  and  S.  M. 
Mansfield,  Corps  of  Engineers.)-— 709. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lockwood,  Coi-ps  of 
Engineers. )— 724. 

D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.)— 747. 

E)  New  York,  N.  Y.  (In  the  charge  of  Majs.  H.  M.  Adams  and  John  G.  D. 
Knight,  Corps  of  Engineers.) — 762. 

F)  Delaware  River.  N.  J.,  Pa.,  and  Deu  (In the  charge  of  Lieut.  Col.  C.  W. 
Raymond,  Corps  of  Engineers.)— 782. 

G)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains  and  Lient.  Charles 
W.  Eutz,  Corps  of  Engineers.)— 805. 

H)  Washington,  D.  C.    (In  the  charge  of  Lieut.  (Z!ol.  Chas.  J.  Allen,  Corps  of 

Engineers )— 822. 
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Engineers. )— 834. 
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west,  Fla.    (In  the  charge  of  Lieut  Col.  W.  H.  H.  Benyaurd  and  Capts.  Caa- 

■ins  S.  Gillette  and  C.  H.  McKinstry,  Corps  of  Engineers.) — 886. 


XU  CONTENTS. 

N)  Tampa  Bat,  Fla.     (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaord  and 
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P)  Mobile  and  Mississippi  Sound.    (In  the  charge  of  Maj.  Wm.  T.  Rossell, 

Corps  of  Engineers.)— 924. 
Q)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.    (In  the  charge  of  Maj.  James 

B.  Qninn,  Corps  of  Engineers.)— 934. 
R)  Galveston,  Tex.    (In  the  charge  of  Maj.  James  B.  Qninu  and  Capt.  C.  S. 

Bich^,  Corps  of  Engfineers.)— 951. 
S)  Lake  Ports.     (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut.  Cols.  G.  J.  Lydecker 

and  A.  M.  Miller,  Maj.  Thomas  W.  Symons,  and  Capt.  Graham  D.  Fitch,  Corps 

of  Engineers.)— 974. 
T)  San  Dieoo,  Cal.    (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis  and  Capt. 

Jamee  J.  Meyler,  Corps  of  Engineers.) — 975. 
tJ)  San  Francisco,  Cal.     (In  the  charge  of  Cols.  Chas.  R.  Suter  and  S.  M. 

Mansfield  and  Mai^.  W.  H.  Heuer  and  Chas.  E.  L.  B.  Davis.  Corps  of  Engi- 
neers.)—980. 
V)  Mouth  of  Columbia  River,  Oreo,  and  Wash.     (In  the  charge  of  Maj. 

W.  L.  Fisk,  Corps  of  Engineers.)— 993. 
W)  Puoet  Sound,  Wash.     (In  the  charge  of  Capt.  Harry  Taylor  and  Lieat. 

Meriwether  L.  Walker,  Corps  of  Engineers.)— 1005. 


RIVERS  AND   HARBORS. 

APPENDIX  A. 

REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Improvements.— Lubec Channel,  Me.,  1018;  MoosabecBar,  Me.,  1019;  NarragaagoB 
River,  Me.,  1021;  breakwater  from  Monnt  Desert  to  Porcupine  Island,  Bar  Har- 
bor, Me.,  1022;  harbor  at  Sullivan  Falls,  Me.,  1023;  Union  River,  Me.,  1024;  Baga- 
dnce  River.  Me. ,  1031 ;  Penobscot  River,  Me. ,  1032;  harbor  at  Rockland,  Me. ,  1034 ; 
Carvers  Harbor,  Vinalhaven,  Me.,  1037;  Gorges  River,  Me.,  1038;  Kennebec 
River,  Me.,  1039;  Sasanoa  River,  Me.,  1040;  Portland  Harbor,  Me..  1041;  Saco 
River,  Me.,  1043;  harbor  at  Cax)e  Porpoise,  Me.,  1045;  Cocheco  River,  N.  H.,  1046; 
harbor  of  refnge  at  Little  Harbor,  N.  H.,  1047;  Exeter  River,  N.  H.,  1048;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1049. 

Survey.— Cape  Porpoise  Harbor,  Me.,  1050. 

APPENDIX  B. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Improvements.— Newburyport  Harbor,  Mass.,  1058;  Merrimac  River,  Mass.,  1060; 
Powow  River,  Mass.,  1061;  Essex  River,  Mass.,  1063;  harbor  of  refuge,  Sandy 
Bay,  Cape  Ann,  Mass.,  1064;  harbor  at  Gloucester,  Mass.,  1066;  harbor  at  Man- 
chester, Mass.,  1068;  sea  wall  at  Marblehead,  Mass.,  1069;  harbor  at  Lynn, 
Mass.,  1070;  Mystic  and  Maiden  rivers,  Mass.,  1071;  Mystic  River,  Mass.,  below 
mouth  of  Island  End  River,  1073;  harbor  at  Boston,  Mass.,  1074;  Town  River, 
Mass.,  1080:  Weymouth  River,  Mass.,  1081;  harbor  at  Scituate,  Mass.,  1083; 
Duxbury  Harbor,  Mass.,  1085;  harbor  at  Plymouth,  Mass.,  1086;  harbor  at 
Provincetown,  Mass.,  1090;  harbor  at  Chatham,  Mass.,  1093;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1094. 

Survey,— Mystic  River,  Boston,  Mass.,  1096. 

Harbor  Lines. — Charles  River,  around  United  States  navy-yard,  at  Boston, 
Mass.,  1098;  Charles  River,  at  Cambridge  and  Boston,  Mass.,  1100. 

APPENDIX  C. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  1104;  harbor  of  refuge  at 
Nantucket,  Mass.,  1106;  Vineyard  Haven  Harbor,  Mass.,  1109;  Woods  Hole 
Channel,  Mass.,  1111;  New  Bedford  Harbor.  Mass.,  1114;  Canapitsit  Channel, 
Mass.,  1117;  Taunton  River,  Mass.,  1118;  Sakonnet  River,  R.  I.,  1120:  Sakonnet 
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Point  Harbor,  B.  L,  1122;  Pawtncket  River,  B.  I.,  1128;  Providence  River  and 
Narragansett  Bay,  R.  I.,  1125;  Green  Jacket  Shoal,  Providence  River,  R.  L, 
1127;  Wickford  Harbor,  R.  I.,  1129;  Fall  River  Harbor.  Mass.,  1130;  Newport 
Harbor,  R.  1.,  1132:  harbor  of  refnge  at  Point  Judith.  R.  I.,  1135;  entrance  to 
Point  Judith  Pond,  R.  I.,  1188:  harbor  of  refuge  at  Block  Island,  R.  I.,  1139; 
Great  Salt  Pond,  Block  Island,  R.  I.,  1141;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1144 
Harbor  Lines.— Narragansett  Bay  on  the  eastern  shore  of  Conanicut  Island,  at 
Jamestown,  R.  L,  11^. 

APPENDIX  D. 
REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

IMPROVBMENTS. — Pawcatuck  River,  R.  I.  and  Conn.,  1149;  harbor  of  refuge  at 
Stonington,  Conn.,  1152;  Mystic  River,  Conn.,  1153;  Thames  River,  Conn.,  1155; 
Connecticut  River  below  Hartford,  Conn.,  1158;  harbor  of  refuge  at  Duck  Island, 
Conn. ,  1161 ;  New  Haven  Harbor,  Conn. ,  1162;  breakwaters  at  New  Haven,  Conn., 
1165;  Housatouic  River, Conn.,  1166;  BridgeportHarbor, Conn.,  1168;  Saugatuck 
River  and  Weetport  Harbor,  Conn.,  1177;  Norwalk  Harbor,  Conn.,  1178;  Five- 
mile  River  Harbor,  Conn.,  1180;  Stamford  Harbor,  Conn.,  1182;  harbor  at  Coscob 
and  Mianus  River,  Conn.,  1184;  Greenwich  Harbor,  Conn.,  1186. 

Survey.— Bridgeport  Harbor,  Conn.,  1187. 

Harbor  Lines.— Thames  River  at  New  London,  Conn.,  1189;  Bridgeport  Harbor, 
Conn.,  1198;  Norwalk  Harbor,  Conn.,  1202. 

PART   II. 

APPENDIX  E. 
REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

IMROVEMKNTS.— Port  Chester  Harbor,  N.  Y.,  1208;  Mamaroneck  Harbor,  N.  Y., 
1210;  Larchmont  Harbor,  N.  Y.,  1218;  East  Chester  Creek,  N.  Y.,  1215;  Bronx 
River.N.  Y.,1217;  Mattituck  Harbor,  N.  Y.,  1219;  Port  Jefferson  Harbor,  N.  Y., 
1220;  Huntington  Harbor,  N.  Y.,  1223;  Glencove  Harbor,  N.  Y.,  1225;  Flushing 
Bay,  N.  Y.,  1227;  East  River  and  Hell  Gate,  N.  Y.,  1229;  Harlem  River,  N.  Y., 
1232;  Newtown  Creek,  N.  Y.,  1239;  Wallabout  Channel,  N.  Y.,  1242;  Canarsie 
Bay,  N.  Y.,  1245;  Browns  Creek,  Sa3rville,  Long  Island,  N.  Y.,  1247;  Patcho^e 
River,  N.  Y. ,  1249;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1251. 

Survey.— Wallabout  Channel,  N.  Y.,  12.51. 

Harbor  Lines.— East  River  at  Rikers  Island,  N.  Y.,  1254;  East  River  at  Oak 
Point,  New  York,  N.  Y.,  1255;  East  River,  between  Ernst  Twenty-third  and 
East  Twenty-fourth  streets.  New  York,  N.  Y.,  1258. 

APPENDIX  F. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— New  York  Harbor,  N.  Y.,  1261;  Bay  Ridge  Channel,  the  trian- 
gular area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  But- 
termilk channels.  New  York  Harbor,  1266;  Gowanus  Creek  Channel,  N.  Y., 
1274;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1276. 

SuBVBT.— East  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea,  1279. 

APPENDIX  G. 
REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  BNGINEERa 

Improvements.— Harbor  at  Burlington,  Vt.,  1289;  Otter  Creek,  Vt.,  1291;  Nar- 
rows of  Lake  Champlain,  N.  Y.  and  Vt.,  1292;  Hudson  River,  N.  Y.,  1293;  har- 
bor at  Saugerties,  N.  Y.,  1299;  harbor  at  Rondout,  N.  Y.,  1300;  harbor  at  Peeks- 
kill,  N.  Y.,  1301;  Passaic  River,  N.  J.,  1303;  channel  between  Staten  Island  and 
New  Jersey,  1304;  Elizabeth  River,  N.  J.,  1305;  Raritan  River,  N.  J.  1806; 
South  River.  N.  J.,  1307;  Raritan  Bay,  N.  J.,  1308;  Matawan  Creek,  N.  J.,  1809; 
harbor  at  Keyport,  N.  J.,  1810;  Shoal  Harbor  and.  Compton  Creek,  N.  J.,  1312; 
Shrewsbury  River,  N.  J.,  1818;  Manasquan  River,  N.  J.,  1314;  removing 
sunken  vesseU  or  craft  obstruotizig  or  endangering  navigation,  1815. 
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APPENDIX  H. 

REPORT  OF  LIEUT.  CX)L.  0,  W.  RAYMOND.  CORPS  OF  ENGINEERS, 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1817;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  1828:  Schuylkill  River,  Pa..  1839;  ice  harbor  at 
Marcnshook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1344:  Delaware 
Breakwater,  Del.,  1345;  harbor  of  refnge,  Delaware  Bay,  Del..  1354:  Rancocas 
River,  N.  J.,  1356;  Alioway  Creek,  N.  J.,  1358:  Cooper  Creek.  N.  J.,  1360;  Goshen 
Creek,  N.  J.,  1362;  Mantua  Creek,  N.  J.,  1864;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1367. 

APPENDIX  I. 

REPORT  OF  WM.   F.  SMITH.   UNITED  STATES  AGENT,   MAJOR   OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements. — Wilmington  Harbor,  Del.,  1860;  Appoquinimink  River,  DeL, 
1874;  Smyrna  River,  Del..  1876;  Murderkill  River,  Del.,  1378;  Mispillion  River, 
Del.,  1379;  BroadkilnRiver,  Del.,  1380;  inland  waterwayfrom Chi ncoteague Bay, 
y&,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1881;  Susauehanna  River,  above 
and  below  Havre  de  Grace,  Md.,  1882;  Chester  River,  Md.,  from  Crumpton  to 
Jones  Landing,  1383;  Choptank  River,  Md.,  1884:  LaTrappe  River,  Md.,  1386; 
Warwick  River,  Md.,  1387;  Broad  Creek  River,  I>el.,  1389;  Nanticoke  River, 
Del.  and  Md.,  1391:  Wicomico  River.  Md.,  1392;  Manokin  River,  Md.,  1394; 
Pocomoke  River,  Md.,  below  Snow  Hill,  1395;  Queenstown  Harbor,  Md.,  Rock- 
hall  Harbor  and  inner  harbor,  at  Rockhall,  Md.,  1397;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navi^tion,  1398. 

Harbor  Lines.— Annemessez  River,  at  Cnsfield,  Md.,  1899. 

APPENDIX  J. 
REPORT  OP  COL.  PETER  O.  HAINS,  CORPS  OP  ENGINEERS. 

Improvements. — ^Patapsoo  River  and  channel  to  Baltimore,  Md.,  1405:  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1409:  harbor  of  south- 
west Baltimore  (Sprmg  Garden) ,  Md. ,  removing  sunken  vessels  or  craft  obstruct^ 
ing  or  endangering  navigation,  1410. 

Harbor  Lines.— Patapsco  River,  at  Sparrows  Point,  Md.,  1410. 

APPENDIX  K. 
REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OP  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1418;  Potomac  River  below 
Washington,  D,  C,  1419;  Occoquan  Creek,  Va.,  1421;  Aquia  Creek,  Va.,  Nomini 
Creek,  Va.,  1423;  Lower  Machodoc  Creek,  Va.,  1424;  Rappahannock  River.  Va., 
1425;  Urbana  Creek,  Va..  1428;  harbor  at  Milford  Haven,  Va.,  1429;  York  River, 
Va.,1431;  Mattaponi  River,  Va.,  1433;  Pamunkey  River,  Va.,  1435:  James  River, 
Va.,  1486;  protection  of  Jamestown  Island,  Va.,  1440;  removing  sunken  vessels 
or  craft  obstructingor  endangering  navigation,  1442. 

Survey.— Anacofltia  River,  D.  C,  1448. 

Harbor  Lines.— Potomac  River  at  Washington,  D.  C,  1463. 

APPENDIX  L. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1471:  Elizabeth 
River,  Va.,  1473;  Western  Branch  of  Elizabeth  River,  Va.,  1474;  NHnsemond 
River,  Va.,  1475;  Appomattox  River,  Va.,  1476;  harbor  at  Cape  Charles  City, 
Va.,  1478;  Nandua Creek,  Va.,  1479;  inland  water  route  from  Norfolk,  Va.,tothe 
sounds  of  North  Carolina,  1480;  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound,  N.  C.,  through  Currituck  Sound,  1481;  Edenton  Bay,  N.  C,  1482; 
Roanoke  River,  N.  C,  1483;  Pasc[uotank  River,  N.  C,  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1484. 

Survey.— Deep  Creek  Branch,  Elizabeth  River,  Va.,  1480. 
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APPENDIX  M. 
REPORT  OF  CAPT.  B.  W.  VAN  C.  LUCAS,  CORPS  OP  ENGINBERa 

Improybmbnts.  — Ocracoke  Inlet,  N.  C,  1487:  Fishing  Creek,  N.  C,  1489;  Pamlico 
and  Tar  rivers,  N.C.,  1490;  ContentniaCreek,N.C.,1492;  Trent  River,N.C..  1498; 
Neose  River,  N.  C.,  1495;  inland  waterway  between  Newbem  and  Beaufort, 
N.  C,  via  Clubfoot,  Harlowe,  and  "Sewport  rivers,  1497;  harbor  at  Beaufort, 
N.  C.  1498;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C, 
1499;  New  River.  N.  C,  1501;  Black  River,  N.  C,  1502;  Northeast  (Cape  Fear) 
River,  N.  C,  1504;  Cape  Pear  River  above  Wilmington,  N.  C,  1505;  Cape  Fear 
River  at  and  below  Wilmington,  N.  C,  1507;  Town  Creek,  Brunswick  County, 
N.  C,  1515;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1516. 

APPENDIX  N. 

REPORT  OF  MAJ.  B.  H.  RUFFNBR,  CORPS  OP  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1517;  Little  Pedee  River, 
S.  C,  1521;  Ghreat  Pedee  River,  S.  C,  1523;  Georgetown  Harbor,  S.  C,  1526; 
Winyah  Bay,  S.  C,  1527;  Santee  River.  S.  C,  1532;  Wateree  River.  S.  C,  1586; 
Congaree  River,  S.  C,  1539;  Congaree  River,  S.  C,  from  Gtovais  Street  Bridge, 
Columbia,  to  Granby,  harbor  at  Charleston,  including  Sullivan  Island  and  Mount 
Pleasant  shore,  S.  C,  1542;  Wappoo  Cut,  S.  C,  1546;  Beaufort  River.  S.  C, 
1548;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1550. 

Survey.— Entrance  to  Charleston  Harbor,  S.  C,  1551. 

APPENDIX  O. 
REPORT  OP  CAPT.  CASSIUS  E.  GILLETTE.  CORPS  OF  ENGINEERa 

Improvements.— Savannah  Harbor,  Ga.,  1559;  Savannah  River  between  Augusta 
and  Savannah,  Ga. ,  1567;  Savannah  River  above  Augusta,  Ga. ,  1571 ;  Doboy  Bar, 
Ga.,  1578;  Darien  Harbor,  Ga.,  1574;  Altamaha  River,  Ga.,  1578;  Oconee  River, 
Ga.,  1580;  Ocmulgee  River,  Ga.,  1582;  Brunswick  Harbor,  Ga.,  1585;  inside 
water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1590;  remoyiAg 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1592. 

APPENDIX  P. 
REPORT  OF  CAPT.  C.  H.  MoKINSTRY,  CORPS  OF  ENGINEERS. 

Improvements.— Cumberland  Sound,  Ghb.  and  Fla..  1593;  St  Johns  River,  Fla., 
from  Jacksonville  to  Che  ocean,  1597;  St.  Johns  River  at  Orange  Mills  Flats, 
Fla.,  1600;  Volusia  Bar,  Fla.,  1602;  Ocklawaha  River.  Fla.,  1603;  St.  Augustine 
Harbor,  Fla.,  1607;  Indian  River,  Fla.,  1608;  harbor  at  Key  West,  Fla.,  and 
entrance  thereto,  1610;  removing  the  water  hyacinth  from  Florida  waters,  1612; 
dredge  for  river  and  harbor  improvements,  Fla. ,  1613. 

Survey. — Removing  water  hyacinths  from  navigable  waters  of  Florida  and 
Louisiana,  1618. 

APPENDIX  Q. 
REPORT  OP  CAPT.  HENRY  JERVEY.  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS.—Caloosahatchee  River,  Fla.,  1625;  Charlotte  Harbor  and  Pease' 
Creek,  Fla.,  1626:  Sarasota  Bay,  Fla.,  1629;  Manatee  River.  Fla.,  1630;  Tampa 
Bay,  Fla.,  1632;  Hillsboro  Bay,  Fla..  1635;  Anclote  River,  Fla.,  Withlacoochee 
River,  Fla.,  1638;  Suwanee  River,  Fla.,  1639. 

Survey.— Tampa  Bay,  Fla.,  from  Port  Tampa  to  mouth  of  bay,  in  Gulf  of 
Mexico,  1640. 

Harbor  Lines.— Hillsboro  River  at  Tampa,  Fla.,  1643, 
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APPENDIX  R. 

REPORT  OP  CAPT.  0.  A.  F.  FLAGLER,  CORPS  OP  ENGINEERS. 

Improvements.— Carrabelle  Bar  and  Harbor,  Fla.,  1647;  Apalachicola  Bay,  Fla., 
1649;  Apalachicola  River,  the  Cut-oif,  and  lower  Chipola  River,  F]a..  1653; 
upper  Chipola  River,  Fla.,  from  Marianna  to  its  mouth.  1655;  Flint  River,  Ga., 
1657;  Chattahoochee  River,  Ga.  and  Ala.,  1660;  Choctawhatchee  River,  Fla.  and 
Ala.,  1664;  La  Grange  Bayou,  Fla.,  including  Holmes  River,  from  Vernon  to 
its  mouth,  1666;  Pensacola  Harbor,  Pla.,  1668;  Blackwater  River,  Fla.,  1673; 
Escambia  and  Conecuh  rivers.  Fla.  and  Ala.,  1674;  Alabama  River,  Ala.,  1676; 
Coosa  River,  Ga.  and  Ala.,  1682;  operating  and  care  of  canals  and  other  works 
of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1692. 

APPENDIX  S. 

REPORT  OP  MAJ.  WM.  T.  ROSSELL,  CORPS  OP  ENGINEERS. 

iMPROVEMENTS-^Harbor  at  Mobile,  Ala.,  1696;  Black  Warrior  River,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  1702;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala.,  1703;  Warrior  andTombigbee  rivers.  Ala.  and  Miss., 
1707;  Noxubee  River,  Miss.,  1716;  Pascagoula  River,  Miss.,  1717;  Pascagonla 
River  and  Horn  IslandHarbor,  Miss.,  1718;  Chickasahay  River,  Miss.,  1720;  Leaf 
River,  Miss..  1721;  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  1722 
Ship  Island  Pass,  Miss.,  1723:  Pearl  River  at  its  month,  Miss.,  1724;  Pearl  River 
below  Jackson,  Miss.,  1725;  Pearl  River  between  Carthage  and  Jackson,  Mi^s., 
1727;  Pearl  River  between  Edinbur^  and  Carthage,  Miss.,  1728;  Bogue  Chitto, 
La.,  1729;  canal  between  Warrior  River  and  Five-mile  Creek,  Ala.,  1730;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1783. 

Surveys. —Horn  Island  Pass  and  Harbor,  Miss..  1784;  channel  through  Ship 
Island  Pass,  and  from  Ship  Island  Harbor  to  Gulfport  and  to  Bilozi,  Miss.,  1787. 

APPENDIX  T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1815. 

APPENDIX  U. 

'  REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Chef uncte  River  and  Bogue  Falia,  La.,  1888;  Tickfaw  River  and 
its  tributaries,  La.,  1885;  Amite  River  and  Bayou  Manchac,  La.,  1887:  closing 
crevasse  in  Pass  a  Loutre,  Missississippi  River,  1889;  improvement  of  the  outlet 
of  the  Mississippi  River  at  Paas  a  Loutre,  1841;  Bayou  Lafourche,  La.,  1842; 
Bayou  Plaquemme,  Grand  River,  and  Pigeon  bayous,  La..  1844;  Bayou  Cour- 
tableau.  La.,  1847;  Bavou  Teche,  La.,  1848;  channel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  1850;  Mermentau  River  and  tributaries.  La.,  1851;  month  and 
passes  of  Calcasieu  River,  La.,  1858;  Johnsons  Bayou,  La.,  removing  water  hya- 
cinths from  Louisiana  waters,  1855;  mouths  of  SSabine  and  Neches  rivers,  Tex. 
1856;  Sabine  River,  Tex.,  1857;  harbor  at  Sabine  Pass,  Tex.,  1858;  Homochitto, 
River,  Miss.,  1862. 

Survey.— Southwest  Pass,  Mississippi  River,  1863. 

APPENDIX  V. 

REPORT  OF  CAPT.  C.  S.  RICHfi,  CORPS  OF  ENGINEERS. 

Improvements. — Galveston  Harbor,  Tex.,  1053;  ship  channel  in  Galveston  Bay, 
.  Tex.,  1961;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  1962;  Galveston 
ship  channel  and  Buffalo  Bayou,  Tex.,  1064;  operating  and  care  of  Morgan  Canal, 
Tex.,  Trinity  River.  Tex.,  1965;  Buffalo  Bayou,  Tex.,  1967;  channel  in  West  Gal- 
veston Bay,  Tex.,  1968;  mouth  of  Brazos  River.  Tex.,  1969;  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel.  Double  Bayou,  and  mouths 
of  adjacent  streams,  Tex.,  Brazos  River,  Tex.,  1970;  Aransas  Pass,  Tex.,  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1972. 
Surveys. —Aransas  Pass  and  Harbor,  Tex.,  1978;  mouth  of  Brazos  River,  near 
Velasco,  Tex.,  1976. 
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APPENDIX  W. 
REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERa 

Improvements.— Red  River,  La.,  Ark.,  aud  Ind.  T.,  1979;  Red  River  above  Fulton, 
Ark. ,  1991 ;  Cypress  Bayou,  Tex.  and  La. ,  1992;  Ouachita  and  Black  rivers.  Ark.  and 
La.,  1994;  Bayou  Bartholomew,  La.  and  Ark.,  2000;  Bceuf  River,  La.,  2002;  Ten- 
sas River  and  Bayou  Mayon,  La.,  2006;  Yazoo  River,  Miss.,  2009;  mouth  of 
Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  2015;  Tallahatchie  River,  Miss., 
2020;  Big  Sunflower  River,  Miss.,  2022;  water  gauges  on  the  Mississippi  River 
aud  its  principal  tributaries,  2025. 

APPENDIX  X. 
REPORT  OF  LIEUT.  ROBERT  McGREQOR,  CORPS  OF  ENGINEERa 

Improvements.— Removing  obstruction  in  Arkansas  River,  Ark.  and  Kans..  2081; 
Arkansas  River,  Ark.,  2038;  White  River,  Ark.,  2035;  Buffalo  Fork  of  White 
River,  Ark.,  2037;  Upper  White  River,  Ark..  203S;  Cache  River,  Ark.,  2089; 
Black  River,  Ark.  and  Ma,  2040;  Current  River,  Ark.  and  Mo.,  2042;  St. Frauds 
Biver,  Ark.,  2043;  St  Francis  River,  Mo.,  2045. 

PART   III. 

APPENDIX  T. 
REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OP  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  the  Mississippi  River  below 
the  mouth  of  the  Missouri  River,  2047;  Mississippi  River  between  Ohio  and 
Missouri  Rivers,  2058;  harbor  at  St.  Louis,  Mo.,  2087;  to  prevent  the  Mississippi 
River  from  breaking  through  into  Cache  River  at  Beechridge,  above  Cairo,  llL, 
2088. 

APPENDIX  Z. 

REPORT  OP  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2091;  Mississippi  River  between  mouth  of  Missouri  River  and  St.  Pam, 
2102;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2160;  opera- 
tion and  care  of  Gkdena  River  improvement,  111.,  2168;  harbor  at  La  Crosse, 
Wis.,  2171. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River,  between  St  Paul  and  Minneapolis,  Minn., 
2178;  construction  of  reservoirs  at  head  waters  of  Mississippi  River,  2182;  oper- 
ating and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2190;  Chippewa 
River,  including  yellow  banks.  Wis.,  2195;  St.  Croix  River,  Wis.  and  Minn., 
2197;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  N.  Dak., 
2200;  bar  at  mouth  of  Warroad  River,  Minn.,  2204;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  2205. 

APPENDIX  B  B. 
REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits 
of  Sionx  City,  Iowa,  2217;  snagging  Upper  Missouri  River,  2229;  Yellowstone 
River,  Mont,  and  N.  Dak.,  2281. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River.  Tenn.,2233;  Forked  Deer  River,  Tenn.,  2285;  Cum- 
berland River,  Tenn.  and  Ky.,  2238. 
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APPENDIX  D  D. 

REPORT  OP  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERa 

Improvements. — Tennessee  River  svetem,  2251:  Tennessee  River,  ^252:  operating 
and  care  of  Mnscle  Shoals  Canal.  Tennessee  River,  ^2h\);  Frenrh  Broad  anl 
Little  Pigeon  rivers.  Tenn.,  2300;  Clinch  River,  Tenn.  and  Va..  2303;  Elk  River, 
Tenn.  and  Ala. ,  2306. 

Survey.— Elk  River,  Tenn.  and  Ala.,  2308. 

APPENDIX  E  E. 
REPORT  OF  MAJ.  WM.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Ohio  River,  2311;  operating  snag  boat  on  the  Ohio  River,  2340; 

operating  and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2;S47; 

movable  dams  in  Ohio  River.  2352. 
Surveys.— Ohio  River,  from  Marietta.  Ohio,  to  Pittsburg,  Pa.,  final  report,  2361; 

Ohio  River  at  Cullums  Ripple,  below  Cincinnati,  Ohio,  2367. 

APPENDIX  F  F. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERa 

Improvements.— Monongahela  River,  W.  Va.  and  Pa.,  2873,  2375:  operating  and 
care  of  locks  and  dama  on  Monongahela  River,  W.  Va.  and  Pa..  2376;  harbor  of 
Pittsburg,  Pa.,  2897;  locks  and  dams  at  Herr  Island,  above  head  of  Six-mile 
Island,  and  at  Springdale,  Allegheny  River,  Pa.,  2404;  open-channal  improve- 
ment, Allegheny  River,  Pa.,  2410. 

Survey.— Allegheny  River,  P%„  2411. 

Harbor  Line.— Ohio  River  at  Allegheny  City,  Pa.,  2449. 

APPENDIX  G  G. 
REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvements.— Muskingum  River,  Ohio,  2454;  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  2457;  Little  Kanawha  River,  W.  Va.,  2474; 
operating  and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2476: 
Qreat  Kanawha  River,  W.  Va.,  2479;  operating  and  care  of  locks  and  dams  on 
Great  Kanawha  River.  W.  Va.,  2485;  Elk  River,  W.  Va..  2495;  GauleyRiver, 
W.  Va.,  2496;  New  River,  Va.  and  W.  Va.,  2498:  Guyandotte  River,  W.  Va., 
2499;  Big  Sandy  River,  W.  Va.  and  Ky.,  2501:  operatmg  and  care  of  lock  and 
dam  in  Big  Sandy  River,  W.  Va.  and  Ky.,  2505;  Tug  Fork  of  Big  Saudy  River, 
W.  Va.  and  Ky.,  2508;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2511;  Kentucky 
River,  Ky.,  2513;  operating  and  care  of  locks  and  dams  in  Kentucky  River, 
Ky.,  2523. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  2545;  operating  and  care 
of  Louisville  and  Portland  Canal,  Louisville,  Ky.,  2565;  Wabash  River,  Ind.and 
111., 2577;  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River, 
2578;  White  River,  Ind.,  2580:  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,2581; 
Green  River  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No.  5), 2583;  operat- 
ing and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,2584;  Hough 
River,  Ky.,  2599;  operating  and  care  of  lock  and  dam  in  Rough  River,  Ky., 
2602. 

APPENDIX  I  I. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.- Harbor  at  Grand  Marais,  Minn.,  2605;  harbor  at  Agate  Bay, 
Minn.,  2608;  harbor  at  Dulnth.Minn.,  and  Superior,  Wis.,  2611;  harbor  at  Ash- 
land, Wis.,  2703:  hiurbor  at  Ontonagon,  Mich., 2705:  waterway  from  Keweenaw 
Bay  to  Lake  Sui)erior, Mich., 2707;  harbor  at  Marquette,  Mich.,  2715:  harbor  of 
refuge,  Marquette  Bay,  Mich.,  2718;  harbor  of  refuge.  Grand  Marais,  Mich. .  2719: 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2722. 

Ha&bob  Limb.— Portage  Lake  at  Houghton,  Mich.,  2723. 
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PART    IV. 

APPENDIX  J  J. 
REPORT  OP  CAPT.  J.  Q.  WARREN,  CORPS  OP  ENGINEERS. 

Improvements.— Menominee  Harbor,  Mich,  and  Wis.,  2726;  Menominee  River, 
Mich,  and  Wis.,  2728;  Oconto  Harbor,  Wis.,  2781;  Pensankee  Harlwr,  Wis., 
Green  Bay  Harbor,  Wis.,  2784;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2737;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2748:  harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis.,  2749;  Ahnapee  Har- 
bor, Wis.,  2751;  Kewaunee  Harbor,  Wis.,  2754;  Two  Rivers  Harbor,  Wis.,  2756; 
Manitowoc  Harbor,  Wis.,  2759;  Sheboygan  Harbor,  Wis.,  2762;  Port  Washing- 
ton Harbor,  Wis.,  2765;  harbor  of  refuge  at  Milwaukee,  Wis.,  2767;  Milwaukee 
Harbor,  Wis.,  2770;  South  Milwaukee  Harbor,  Wis.,  2775;  Racine  Harbor,  Wis.. 
2776;  Kenosha  Harbor,  Wis.,  2781;  Wankegan  Harbor,  III.,  2786;  Fox  River, 
Wis.,  2789;  operatmg  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2794; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  naviqration,  2812. 

Surveys.— Sheboygan  Harbor,  Wis.,  2812;  Racine  Harbor,  Wis.,  2815;  Kenosha 
Harbor,  Wis.,  2817. 

Harbor  Line.— Fox  River,  at  Oshkosh,  Wis.,  2819. 

APPENDIX  K  K. 
REPORT  OP  MA  J.  W.  L.  MARSHALL,  CORPS  OP  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2821;  Chicago  River,  111.,  2826;  removal  of 
wreck  of  schooner  J6/m  BabertToui  North  Branch,  Chicago  River,  111.,  28IJ3, 
2866;  Calumet  Harbor,  Bl.,  2833;  Calumet  River,  111.  and  lud.,  2838;  Illinois 
River,  111.,  2841;  operating  and  care  of  Lagrange  and  Kampsville  Locks,  Illi- 
nois River.  111.,  and  approaches  thereto,  2849;  Illinois  and  Mississippi  Canal, 
!^3;  operating  and  care  of  Illinois  and  Mississippi  Canal  around  rapids  of  Rock 
River  at  Milan,  111.,  2888. 

Survey. — Upper  Illinois  and  Lower  Des  Plaines  rivers,  111.,  2890. 

Harbor  Line.— Calumet  Harbor,  111.,  2891. 

APPENDIX  L  L. 
REPORT  OP  CAPT.  CHESTER  HARDING,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2895;  St.  .Joseph  Harbor,  Mich., 
2901;  St.  Joseph  River,  Mich.,  2905;  South  Haven  Harbor,  Mich.,  2906;  Sauga- 
tuck  Harbor,  Mich.,  2910;  Kalamazoo  River,  Mich.,  2912;  harbor  at  Holland 
(Black  Lake),  Mich.,  2913;  harbor  at  Grand  Haven,  Mich.,  2917;  Grand  River, 
Mich.,  2920;  Muskegon  Harbor,  Mich.,  2928;  White  Lake  Harbor.  Mich.,  2931; 
Pentwater  Harbor.  Mich.,  2933;  Ludington  Harbor,  Mich.,  293G;  harbor  at 
Manistee,  Mich..  2939;  harbor  of  refuge.  Portage  Lake,  Manistee  County,  Mich., 
2942;  Frankfort  Harbor,  Mich.,  2944;  harbor  at  Charlevoix,  Mich..  2946:  harbor 
at  Petoskey,  Mich.,  2949;  removing  sunken  vessels  or  cratt  obstructing  or 
endangering  navigation,  2951. 

APPENDIX  M  M. 
REPORT  OF  LIEUT.  COL.   G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth.  and  Buffalo,  2953;  St.  Marys  River  at  the  falls,  Mich.,  29G0; 
St,  Marys  Falls  Canal,  Mich.,  2965;  Hay  Lake  Channel,  St.  Marvs  River,  Mich., 
2979;  Cheboygan  Harbor,  Mich.,  2982;  Alpena  Harbor  (Thunder  Bay  River), 
Mich..  2983;  Saginaw  River,  Mich.,  2085;  Sebewaing  River,  Mich.,  2987:  harbor 
of  refuge,  Sandl)each,  Lake  Huron,  Mich.,  2988:  mouth  of  Black  River,  Mich., 
2992:  Black  River  at  Port  Huron,  Mich.,  2993;  Pine  River,  Mich.,  2995;  Belle 
River,  Mich.,  2996;  St.  Clair  Flats  Canal,  Mich..  2998;  oi>erating  and  care  of  St. 
Clair  Flats  Canal,  Mich.,  2999;  Clinton  River,  Mich.,  3001 ;  Detroit  River,  Mich., 
3003;  Rouge  Rivor,  xMich.,  3013;  turning  basin  in  Rouge  River,  Mich.,  3014; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  8015. 
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APPENDIX  N  N. 
REPORT  OF  COL.  JARED  A.  SMITH.  (  ORPS  OP  ENGINEERS. 

Improvbments.— Monroe  Harbor,  Mich.,  8017:  Toledo  Harbor,  Ohio,  3020;  Port 
Clinton  Harbor,  Ohio,  8034;  Sanduaky  Harbor,  Ohio,  3036;  Huron  Harbor,  Ohio. 
3051;  Vermilion  Harbor,  Ohio,  3053;  Black  River  (Lorain)  Harbor,  Ohio,  3055: 
Cleveland  Harbor,  Ohio,  3057;  Fairport  Harbor,  Ohio,  3004 :  Ashtabula  Harbor. 
Ohio,  3068;  Ck>nneaut  Harbor,  Ohio,  3071;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  3075. 

Survey.— Cieveland  Harbor,  Ohio.  3075. 

ELl&bor  Lines.— Toledo  Harbor,  Ohio,  3078;  Cleveland  Harbor,  Ohio,  3080. 

APPENDIX  O  O. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERa 

Improvements.— Erie  Harbor,  Pa.,  3091;  Dunkirk  Harbor,  N.  Y.,  3096;  Buffalo 
Harbor,  N.  Y.,  3101 ;  Buffalo  entrance  to  E^ie  Basin  and  Black  Rock  Harbor. 
N.  Y.,  3114 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  3115 ;  Niagara  River 
from  Tonawanda  to  Port  Day,  N.  Y.,  3121. 

Harbor  Line.— Outer  harbor  at  Buffalo,  N.  Y. ,  including  West  Seneca,  3128. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERa 

Improvements.— Wilson  Harbor,  N.  Y.,  8129;  harbor  at  Charlotte,  N.  Y.,  8130: 
harbor  at  Pultneyville,  N.  Y.,  3132;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3133: 
harbor  at  Little  Sodus  Bay,  N.  Y..  3135;  harbor  at  Oswego,  N.  Y.,  3138:  harbor 
at  Cape  Vincent,  N.  Y.,  8145;  shoals  in  the  St.  Lawrence  River,  between  Ogdens- 
burg  and  the  foot  of  Lake  Ontario,  3147;  harbor  at  Ogdensburg,  N.  Y.,  3149. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  JAMES  J.  MEYLER,  CORPS  OF  ENGINEERS. 

Improvements.— San  Diego  Harbor,  CaL,  3158;  deep-water  harbor  at  San  Pedro 
Bay,  CaL,  8156;  Wilmington  Harbor,  Cal.,  8158;  San  Luis  Obispo  Harbor,  Gal., 
8159. 

APPENDIX  R  R. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CX)RPS  OF  ENGINEERS 

Improvements.— Harbor  at  Alviso,  Cal. ,  8161 ;  harbor  at  San  Francisco,  Cal. .  8163 ; 
Oakland  Harbor.  Cal.,  3163;  San  Joa(iuin  River,  Cal.,  3166;  Mokelumne  River, 
Cal.,  3168;  Sacramento  and  Feather  rivers,  Cal..  3169;  Napa  River,  Cal.,  3182; 
Petaluma  Creek,  Cal.,  3183;  Humboldt  Harbor  and  Bay,  Cal.,  3185;  removing 
sunken  vessels  or  craft  obstructing  or  endanuering  navi^'ation,  3188. 

Survey. — San  Joaquin  River  and  Stockton  and  Mormon  channels,  Cal.,  3188. 

Harbor  Lines. —Eastern  shore  of  San  Francisco  Bay,  between  Point  San  Pablo 
and  Oakland,  Cal.,  3194. 

APPENDIX  S  S. 
REPORT  OF  CAPT.  WILLIAM  W.  HARTS,  CORPS  OP  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Oreg.,  3199;  mouth  of  Coquille  River, 
Oreg.,  8200;  Cotiuille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  3202; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3203;  dredging  Coos  Bay,  Oreg.,  8205: 
Coos  River,  Oreg.,  3208;  Umptiua  River,  Oreg.,  3200:  mouth  of  Siuslaw  River, 
Oreg.,  3210;  Alsea  River,  Oreg.,  Ya(|uina  Bay,  Oreg..  3212;  examination  of 
Yaquina  Bay,  Oreg.,  3215:  Nestugga  River,  Oreg..  3216;  Tillamook  Bay  and  Bar, 
Oreg.,  3217;  Upper  Columbia  and  Snake  rivers.  Oreg.  and  Wash.,  3219;  Colum- 
bia River  at  Three  mile  Rapids,  and  boat  railway  from  The  Dalles  Rapids  to 
Celilo  Falls,  3221;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3222;  operating 
and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3224; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River, 
8229;  Clearwater  River,  Idaho,  3231. 
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APPENDIX  T  T. 
REPORT  OP  MAJ.  W.  L.  FISK.  CORPS  OP  BKGINBBRS. 

Improvements. —Long  Tom  River,  Oreg.,  8233;  Willamette  River  above  Port- 
land, and  Yamhill  River,  Oreg.,  8234;  Colnmbia  and  Lower  Willamette  rivers 
below  Portland,  Oreg.,  3239;  Columbia  River  below  Tongue  Point,  3245:  mouth 
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Columbia  River.  Grog,  and  Wash.,  3250. 

HAitBOR  Lines. — Willamette  River  at  Albina,  Portland  Harbor,  Oreg.,  3251. 
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ERRATA 

IN   THE    REPORT   OF   THE    MISSISSIPPI    RIVER   COMMISSION   FOR   THE    FISCAL   YEAR 

ENDING  JUNE  30,  1899,  AS    PRINTED  IN    THE   ANNUAL   REPORT  OF 

THE  CHIEF  OF  ENGINEERS,  1899,  APPENDIX  W  W. 


Note.— The  following  list  includes  only  errors  of  quantity  or  sense. 


Page  8319.— 5th  line  under  Levees,  for      1899      read       1896. 
8323.— 5th  line,  for       80  miloM       read       78  miles. 
3398.— Opposite  Q  *i*,  5th  column,  for       1,134.2       read       1,149.6. 
3399.— OppoHitc  D  'I*.  8th  column,  for       Q  V       read       Q  '!*. 
3419.-3rd  line,  for       P.  B.  H.  «i«       read       P.  B.  M.  «|«. 
3461.— 2nd  Une,  for       P.  B.  »8»       read       P.  B.  M.  «§•. 

3465.— Opposite  T.  B.  M.  194,  7th  column,  for  I     ~- J§     }  read  {     ;^'\^' 

3462.— Opposite  T.  B.  M.  226,  2nd  column,  for       T.  B.  M.  255       read       T.  B.  M.  226. 
3472.— 6th  line  from  bottom,  for       there  will  be  parallax        read        there  will  be  no  par- 
allax. 
3480.— Opposite  Meinphis,  in  7th  column,  for       37.59       read       37.22. 
Opposite  Arkansas  City,  in  last  three  columns,  for 

Jan.  13     I     9.2     I      +12.8 

8484.— Opposite  high  water  gage  138,  5th  column,  for 

6th  column,  for 

last  column,  for 
Opposite  high  water  gage  130,  5th  colunui,  for 

last  column,  for 
3489.— 6th  line  above  work  under  construction,  for 

ings  or  collars. 
3503.— Table  No.  13,  opposite  Pile  Sinker  No.  9W,  for 
3524.— Under  subsistence,  3rd  line,  for       8667.62       read       $677.62. 
3630.— 2nd  line  from  bottom,  for      7  feet  above  zero      read       7  feet  below  zero. 
3566.— 20th  line  from  bottom  of  table,  for      J.  F.  Kerr       read       J.  E.  Kerr. 
3676.— Opposite  Shippey  <Sc  Johnson,  2nd  column  to  right,  for       68,103       read       68.105. 
3578.— Lower  table,  opposite   Mclntyre  &  Howard,  under  Cost,  for  e  16,447.44  read 

c  16,447.74. 
3605.— Opposite  Nina,  Section  7,  2nd  column  to  right,  for       16.26       read       16.25. 
3610.— 1st    table,   opposite    Bullay   to  Orange    Farm    Section    5,   5th    column   to  right,  for 

blank        read        170. 
3618.— Under  Barataria  Levee  District,  opposite  Siu-voys,  for       81.56       read       81.66. 
:J619.— 14th  line,  for       $75,250.22       read       $73,250.22. 
:1647.— Ist  line  under  Barataria  Levee  District,  for       line  of  levees       read       line  of  levels. 
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9.9? 
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220.7 
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and  in 

218.2 
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and  in 

—2.5 
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—1.9. 

202.0 
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and  in 

—3.0 
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-^.8. 

bearingi 
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annual  report  of  the  mtsstssippi  river  commission  for  the 

fiscal  year  ending  june  so,  1899. 

Aemy  Builpino, 
New  York  City^  Jvly  i,  1899. 

SiB:  The  Mississippi  River  Commission  has  the  honor  to  submit  this 
its  annual  report  for  the  fiscal  year  ending  June  30, 1899. 

APPROPRIATIONS  AND  ALLOTMENTS. 

The  sundry  civil  act  of  July  1, 1898,  appropriated  $1,983,333,  from 
which  the  following  allotments  were  made: 

Mississippi  River  Commissioa $40,000 

SnryeySy  gauges,  and  observntioiis 115,000 

Dredges  and  dredging 358, 400 

Experimental  low- water  dikes 25, 000 

Plnm  Point  Keach,  repair  and  preservation  of  Wiuks 40, 000 

Flam  Point  Reaeb,  care  and  repair  of  plant 15,000 

Delta  Point,  La. ,  repair  and  preservation  of  works 40, 000 

Delta  Point,  La.,  care  and  repair  of  plant 20,000 

Foarth  District,  care  and  repair  of  plant 5, 556 

Lake  Providence  Reach,  part  of  $10,000  allotment  for  revetment 4, 377 

Levees 1,075,000 

The  specific  appropriations  in  the  act  were  as  follows: 

New  Madrid,  Mo.,  extension  of  revetment 50,000 

Carathersville,  Mo.,  bank  protection 20,000 

Memphis,  Tenn.,  extension  of  revetment 35,000 

Memphis,  Tenn.,  repair  and  preservation  of  revetment 10, 000 

Helena,  Ark.,  extension  of  revetment 30,000 

Greenville,  Miss.,  rectification  of  banks 100,000 

Total 1,983,333 

The  appropriation  in  the  sundry  civil  act  of  March  3, 1800,  amounted 
to  $2,583,333,  which  was  allotted  as  follows: 

Mississippi  River  Commission $35,000 

Surveys,  gauges,  and  observations 70, 000 

Dredges  and  dredging 358,400 

Experimental  low-water  dikes 50,000 

Plam  Point  Reach,  repair  and  preservation  of  works 60, 000 

Hopefield  Bend,  repair  and  preservation  of  works 60, 000 

Plant,  repairs  and  renewals,  first  and  second  districts 25,000 

Surveys,  first  and  second  districts 5,000 

Ashbrook  Neck,  repair  and  preservation  of  works 20, 000 

Lake  Providence  Reach,  extension  and  repair  of  bank  revetment 60,000 

Plant,  repairs  and  renewals,  third  district 60,000 

Surveys,  third  district 5,000 

Kemp  Bend  Bank  Revetment 180,000 

Plant,  repairs  and  renewals,  foarth  district 64,444 

Surveys,  fourth  district 5,000 

Leveee 1,250,000 

Hickman,  Ky.,  repairs  to  revetment 6,000 

Greenville  Harbor,  Mississippi,  repairs  to  revetment 26,000 

Bondurant,  La.,  bank  protection 10,000 
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The  sundry  civil  act  also  specifically  provided  for  the  expenditure 
of  the  sniDS  named  at  the  following  points: 

New  Madrid,  Mo.,  extension  of  revetment $40,000 

CarnthenviHe,  Mo.,  rectifying  the  banks 35,000 

Helena,  Arlc.,  improving  harbor  and  rectifying  bunks SO,  000 

Greenville,  Miss.,  rectifying  banks 50,000 

In  hands  of  President,  reserved  for  allotment 78,4S9 

Total 2,583,383 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  the  expendi- 
tare  of  the  following  anioauts  under  the  direction  of  the  Mississippi 
Kiver  Commission: 

Harbor  of  Natchez  and  Vidalia,  Miss,  and  La $50,000 

Harbor  of  New  Orleans,  La 110.000 

Rectification  of  Red  and  Atchafalay a  rivers,  Louisiana 25, 000 

Total 186^000 

MISSISSIPPI  RIVER  COMMISSION. 

At  the  first  meeting  of  the  commission,  held  in  Washington,  D.  0^ 
August  19, 1879,  it  was  resolved  ''that  the  i)ermanent  headquarters  of 
the  commission  be  at  St.  Louis,  Mo."  This  resolution  is  still  in  force, 
and  at  the  present  time  the  office  is  located  in  the  FuUerton  Building 
and  is  in  charge  of  the  secretary  of  the  commission,  Oapt.  Mason  M. 
Patrick,  Corps  of  Engineers,  U.  S.  A. 

There  have  been  five  sessions  of  the  commission  during  the  year.  Two 
of  these  have  been  held  on  board  the  steamer  Missisttipin  en  route  from 
St.  Louis  to  New  Orleans  for  the  purpose  of  insi>ecting  the  river  and 
the  improvement  works.  The  sessions  were  held  on  the  following  dates: 
Seventy-third  session,  June  16-18, 1898,  at  Army  Building,  New  York 
City;  seventy-fourth  session,  December  3-11,  1898,  on  stumer  MUsU- 
sippiy  St.  Louis,  Mo.,  to  New  Orleans,  La. ;  seventy-fifth  session,  Mai^h 
7-9,  1899,  at  Army  Building,  New  York  City;  seventy  sixth  session, 
April  26  to  May  2, 1899,  on  steamer  MissiHttippi,  St.  Ijouis,  Mo.,  to  New 
Orleans,  La.;  seventy-seventh  session,  June  19-21, 1899,  at  Army  Build- 
ing, New  York  City. 

The  committee  on  dredging  have  held  one  meeting  in  St.  Louis,  and 
visited  the  dredges  operating  under  the  direction  of  Major  Haudbnry, 
near  Crystal  City,  Mo. 

Since  the  last  annual  report,  changes  have  been  made  in  the  person- 
nel of  the  commission  due  to  the  death  of  Henry  Flad,  which  occnrred 
on  June  20, 18i)8.  On  August  12,  1898,  J.  A.  Ockerson  was  appointed 
to  fill  the  vacancy. 

Removal  of  sand  bar  in  front  of  the  city  of  Memphis^  Tenn, — ^The  river 
and  harbor  act  of  March  3,  1899,  provided  that  '*the  Mississippi  River 
Commission  is  directed  to  examine  the  harbor  at  Memphis,  Tenn.,  and 
report  what  improvement,  if  any,  should  be  made  to  remove  the  bar  in 
front  of  the  city  of  Memphis,  together  with  the  cost  thereof." 

To  comply  with  this  provision  of  the  law,  the  coiinnission  has  made 
a  special  examination  of  the  harbor  of  Memphis  and  given  the  subject 
of  its  maintenance  and  improvement  careful  consideration.  During  a 
recent  tour  of  inspection  of  the  river  a  number  of  the  citizens  of  Mem- 
phis appeared  before  the  commission  and  expressed  a  desire  for  the 
removal  of  the  accretions  that  have  recently  been  dei)08ited  below  the 
mouth  of  Wolf  Biver  and  in  front  of  the  upper  portion  of  their  steam- 
boat landing. 
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In  order  that  the  coDcIasions  of  the  commission  and  its  recommen- 
dations in  this  matter  may  be  clearly  understood,  a  brief  statement  of 
the  conditions  that  have  prevailed  here  during  recent  years  would  seem 
to  be  necessary.  This  locality,  like  all  others  along  the  river,  has  been 
subject  to  periodic  changes. 

It  is  of  record  that  the  lefb  bank  of  the  river  at  one  time  prior  to  1867 
was  close  into  the  bluff  near  the  foot  of  Jackson  street,  in  the  city  of 
Memphis,  and  that  the  mouth  of  Wolf  River  was  in  this  vicinity.  In 
1867,  we  find  that  accretions  had  taken  place,  probably  owing  to  some 
change  in  the  river  above,  until  the  bank  of  the  river  was  fully  1,000 
feet  farther  toward  the  Arkansas  shore.  This  land  was  known  as  the 
United  States  Navy- Yard.  It  remained  in  practically  the  same  condi- 
tion until  about  1873,  when  it  began  gradually  to  fall  into  the  river.  In 
1876  it  had  receded  350  feet,  and  was  caving  in  at  the  rate  of  100  feet 
per  year. 

Under  authority  from  Congress,  a  project  was  proposed  for  revetting 
the  river  bank  in  this  locality  for  a  distance  of  7,600  feet.  Two  thou- 
sand of  this  was  above  the  mouth  of  Wolf  River  and  5,600  feet  below. 
The  work  was  commenced  under  an  appropriation  of  $46,000  made  by 
the  river  and  habor  act  approved  June  18, 1878.  Additional  appropri- 
ations and  allotments  were  made  for  this  work,  and  it  was  completed 
under  the  project  from  Wolf  River  down  as  far  as  the  foot  of  Jefferson 
street  in  February,  1883,  the  aggregate  amount  expended  being  about 
8148,000.  During  the  high  water  of  1884  much  of  this  revetment  was 
undermined,  and  the  whole  of  the  uj)per  portion  of  the  city  front  placed 
at  the  mercy  of  the  eroding  action  of  the  water.  Since  that  year  a 
new  project  for  the  protection  of  the  city  trout  has  been  carried  out. 
The  whole  distance  from  the  mouth  of  Wolf  River  down  to  the  Kansas 
City  and  Memphis  Railroad  Bridge,  about  13,400  feet,  is  now  protected. 
Of  this  10,300  feet  has  been  revetted  by  the  United  States,  2,200  is  pro- 
tected by  a  system  of  low  spur  dikes  put  in  at  the  expense  of  the 
citizens  of  Memphis,  and  1,000  feet  immediately  above  the  bridge  was 
revetted  by  the  railroad  company  to  protect  the  east  pier. 

The  total  cost  of  this  work  to  the  United  States  has  been  approxi- 
mately $450,000. 

Soon  after  the  revetment  was  put  in  place  which  protected  the  upper 
part  of  the  city  front,  extensive  deposits  began  to  take  place  in  the 
vicinity  of  Wolf  River,  and  below  as  far  as  Jefferson  street.  In  this 
locality  where  there  were  depths  of  100  feet  and  more  in  1884,  sand  and 
sediment  have  been  deposited  until  now  the  top  of  the  bar  is  18  and  20 
feet  above  the  surface  of  the  river  at  low  water.  The  left  bank  of  the 
river  at  low  and  medium  stages  is  fully  2,000  feet  nearer  the  Arkansas 
shore  than  it  was  at  that  date,  and  in  about  the  same  position  that  the 
bar  line  on  that  side  was  at  that  time.  The  accretions  below  the  mouth 
of  Wolf  River  will  amount  to  fully  10  acres,  and  those  above  very  much 
more.  These  are  covered  with  a  vigorous  growth  of  willows,  and  with 
each  overtiow  at  high  water  the  resulting  deposits  bring  their  surface 
nearer  the  high-water  limit. 

The  changes  that  have  been  noted  have  their  origin,  of  course,  at  a 
point  higher  up  the  river.  There  is  transmitted  herewith  a  map  on 
which  are  plotted  the  bar  and  bank  lines  of  the  river  between  the 
upper  end  of  Hopetield  Bend  and  the  Kansas  City  and  Memphis  Rail- 
way Bridge  as  they  existed  at  various  periods  between  January,  1876, 
and  December,  1898.  A  study  of  this  is  very  interesting  as  showing 
the  intimate  connection  between  the  situation  at  Wolf  River  and  the 
conditions  existing  in   the  Hopetield  Bend.    The  Centennial  cut  off 


3294   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

which  took  place  in  1876,  about  25  miles  above  Memphis,  was  undonbt- 
edly  instramental  in  intensifying  the  gradual  change  that  was  taking 
plaice  in  Hopefield  Bend.  The  increased  current  induced  by  this  caused 
a  much  more  rapid  erosion  of  the  bank  in  this  locality.  As  the  upper 
part  of  the  bend  was  thrown  in,  the  current  on  leaving  it  at  the  lower 
part  was  deflected  strongly  against  the  Tennessee  bank  in  the  vicinity 
of  Wolf  Biver,  causing  the  erosion  there  which  necessitated  the  bank 
protection  above  described.  As  the  caving  in  Hopefleld  Bend  pro- 
gressed downward,  the  point  of  maximum  impact  and  strain  upon  the 
revetment  work  in  front  of  Memphis  moved  down  also,  until  by  the 
washing  away  of  Hopefleld  Point  the  cross  section  of  the  river  in  the 
vicinity  of  Wolf  River  was  very  much  enlarged,  and  the  main  current 
passed  down  more  nearly  parallel  to  the  Memphis  front.  Under  these 
conditions  the  large  deposits  took  place  in  the  bend  at  Wolf  Biver  and 
along  the  upper  portion  of  the  city  front. 

The  revetment  of  Hopefleld  Bend  was  commenced  in  December  of  1882, 
and  flnished  in  1889.  During  the  four  succeeding  years  it  was  exten- 
sively repaired  in  the  lower  10,000  feet  The  total  length  of  bank  pro- 
tected is  about  16,000  feet.  Had  the  erosion  of  Hopefleld  Point  not 
been  checked  the  whole  of  the  city  front  of  Memphis  would  have  been 
masked  by  accretions. 

The  project  for  this  revetment  contemplated  commencing  at  the  upper 
end  near  Mound  City  and  working  gradually  down,  holding  the  bank  in 
about  the  position  marked  on  the  map  ^^Bank  line,  188  k"  This  would 
have  resulted  in  the  ideal  harbor  for  the  city  of  Memphis.  Unfortu- 
nately, however,  the  project  was  met  at  various  stages  of  its  executic^n 
with  the  fact  that  sufficient  funds  were  not  available  for  properly  car- 
rying on  the  work.  As  a  result  of  this,  before  the  whole  bank  could  be 
protected,  it  had  been  eroded  back  nearly  3,000  feet  from  the  projected 
Une,  the  original  site  of  the  town  of  Hopefleld  had  tumbled  into  the 
river,  and  great  damage  was  done  to  the  railroad  interests  and  property 
in  that  locality.  Large  deposits  had  also  been  made  in  the  vicinity  of 
Wolf  Biver. 

The  expense  of  this  revetment  to  the  Government  has  been  in  the 
neighborhood  of  $1,100,000,  making  the  total  cost  to  the  Government 
for  improving  Memphis  Beach  approximately  $1,560,000. 

Since  1892,  the  date  on  which  we  may  say  that  Hopefleld  Bend  was 
made  to  assume  something  like  stable  conditions,  there  has  been  no 
change  of  any  consequence  in  the  bank  line  in  the  vicinity  of  Wolf  Biver, 
and  the  upper  part  of  the  Memphis  front,  excepting  that  the  deposits 
are  gradually  becoming  higher.  These  are  not  now  overflowed  until  a 
20-foot  stage  of  water  is  reached,  nor  do  they  seem  to  be  extending 
downstream.  The  maximum  high- water  gauge  reading  at  Memphis  is 
37.66  feet. 

We  may  therefore  safely  assume  the  regimen  of  the  river  to  be  prac- 
tically flxed  at  this  point  so  long  as  Hopefleld  Bend  can  be  held  in  its 
present  shape.  It  must  be  expected  that  occasional  breaks  will  continue 
to  take  place  in  this  revetment.  These  must  be  at  once  repaired  and 
the  whole  bank  line  held  practically  in  its  present  position.  It  is  also 
apparent  that  no  work  should  be  placed  in  the  river  that  will  in  any 
way  change  its  regimen  in  this  vicinity.  An  attempt  to  rehabilitate 
former  conditions  would  undoubtedly  result  in  a  necessity  for  large 
expenditures  of  money  which  present  circumstances  do  not  seem  to 
warrant. 

The  accreted  land,  even  in  its  present  elevation,  is  available  for 
wharfage  purposes  when  supplemented  with  i)roper  stiuctures,  and 
must  be  of  value  to  its  present  owners  and  to  the  city  of  Memphis. 
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The  evident  solution  of  the  difficulty  is  to  encourage  the  building  up  of 
the  land  in  this  locality,  to  occupy  it  with  piled  structures  and  to  give 
the  present  bank  from  the  mouth  of.  Wolf  River  down  a  permanent 
character  by  protecting  about  3,000  feet  of  it  with  a  good,  substantial 
revetment.  It  is  estimated  that  this  will  cost  about  $150,000.  Should 
the  exigencies  of  commerce  or  the  conditions  of  the  river  require  it,  this 
revetment  might  in  time  be  carried  above  the  month  of  Wolf  Biver. 

It  has  been  suggested  that  the  bank  lines  of  1884  might  be  restored 
by  placing  works  in  Hopefield  Bend  that  would  cause  deposits  there 
and  throw  the  main  current  strongly  against  the  Tennessee  shore  above 
tiie  objectionable  accretions  and  wash  them  away;  or,  that  the  river 
might  be  taken  in  hand  at  the  foot  of  the  next  bend  above  and  thrown 
into  the  bed  of  the  Loosa  Hatchie,  thence  down  to  the  Wolf  Biver,  and 
by  that  down  to  its  present  channel  past  Memphis. 

It  is  very  doubtful  if  either  of  these  plans  could  be  successfiilly  car- 
ried out.  In  both  cases  the  first  cost  and  the  expense  of  maintenance 
would  be  excessive  and  far  out  of  proportion  to  any  advantages  that 
would  be  gained.  In  view  of  the  above  facts,  it  is  the  sense  of  the  Com- 
mission that  ^<No  improvement  should  be  made  to  remove  the  bar  in 
front  of  the  city  of  Memphis." 

Qtiarantine  restrictions. — The  rigid  enforcement  of  quarantine  regula- 
tions owing  to  the  prevalence  of  yellow  fever  caused  serious  delay  and 
inconvenience  in  the  prosecution  of  all  work  of  the  Commission  lying 
below  Cairo.  In  the  lower  districts  it  practically  caused  a  suspension 
of  work  during  the  season  most  favorable  for  effective  operations,  and 
as  a  consequence  of  the  interruptions  and  delays  the  cost  of  the  work 
was  much  higher  than  usual. 

SURVEYS,  GAUGES  AND  OBSERVATIONS. 

This  work,  together  with  dredges  and  dredging,  is  in  charge  of  the 
secretary  of  the  Commission,  with  headquarters  at  Fullerton  Building, 
Bt.  Louis,  Mo.  The  position  was  filled  by  Capt.  H.  E.  Waterman,  Corps 
of  Engineers,  United  States  Army,  up  to  the  time  of  his  death,  which 
occurred  on  October  26,  1898.  Capt.  Mason  M.  Patrick,  Corps  of 
Engineers,  United  States  Army,  was  assigned  to  this  duty  on  October 
29, 1898,  and  has  continued  in  charge  since  that  date. 

Field  work, — During  the  summer  of  1898  the  secondary  triangulation 
and  precise  levels  were  extended  northward  from  St.  Paul,  Minn.,  to 
Aitkin,  Minn.,  a  distance  by  river  of  about  210  miles.  The  field  work 
began  on  June  1  and  ended  on  November  15, 1898.  The  mean  closure 
of  101  triangles  measured  during  the  season  was  1.14  seconds.  Of 
these  triangles  48  had  an  average  closure  of  1.17  seconds  large  and  53 
triangles  closed  1.11  seconds  small.  The  line  of  precise  levels  was  car- 
ried up  the  left  bank  of  theriver,  with  theexception  of  a  short  stretch  from 
Brainerd  northward.  Standard  tile  and  pipe  bench  marks  were  estab- 
lished at  intervals  of  about  3  miles.  The  bench  marks  and  correspond- 
ing marks  on  the  right  bank  were  located  trigonometrically. 

These  marks,  in  connection  with  the  main  points  in  the  triangulation 
system,  form  the  base  for  the  topographical  and  hydrographical  sur- 
veys and  are  valuable  as  accurate  initial  points  for  all  future  surveys. 
They  make  it  practicable  to  determine  with  accuracy  the  changes  in 
location  or  elevation  of  the  bed  of  the  stream  that  may  occur  in  the 
future.  •  For  details  of  this  work  see  Appendixes  1  A  and  1  B. 

The  topography  and  hydrography  of  this  portion  of  the  river  was 
begun  on  May  8, 1899,  and  is  now  in  progress  from  St.  Paul,  Minn., 
northward. 
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Mappingj  etc. — ^The  office  redaction  and  platting  of  field  notes  of  snr- 
veys  have  been  continaed.  During  the  year  ten  charts  (161  to  170, 
inclasive),  scale  1 :  20,000,  covering  68  miles  of  the  river  from  near 
Dnbaqae,  Iowa,  to  Genoa,  Wis.,  have  been  completed.  Progress  has 
been  made  on  live  other  charts  extending  np  to  near  Winona,  Minn. 

Charts  158  to  162,  inclasive,  have  been  pnblished.  This  completes 
the  published  series  to  a  point  632  miles  above  Cairo.  Charts  163  to 
170  are  now  in  the  hands  of  the  printer. 

Sheets  125  and  126,  inch-mile,  have  been  completed,  and  progress 
has  been  made  on  sheets  127  and  128,  extending  about  720  miles  above 
Cairo.  Sheets  123  and  124  have  been  published,  and  sheets  125  and 
126  are  in  the  publishers'  hands. 

Sheets  3  and  4  of  the  Upper  Alluvial  Valley  map  have  been  com- 
pleted and  are  now  in  the  hands  of  the  publishers. 

The  Lower  Alluvial  Valley  map  has  been  revised  and  a  new  edition 
has  been  published. 

Gauges. — The  permanent  gauges  of  the  commission  have  been  main- 
tained during  the  year.  There  are  fourteen  gauges  on  the  Mississippi 
River,  one  on  the  St.  Francis  River,  one  on  the  White  River,  one  at  the 
head  of  the  Atchafalaya  River,  and  a  self-recording  tide  gauge  at 
Biloxi,  Miss. 

The  high-water  gauges,  182  in  number,  were  also  maintained.  These 
are  placed  along  the  river  at  intervals  of  about  5  miles,  from  Cairo,  IlL, 
to  the  forts  below  New  Orleans. 

Stage, — The  ^itage  of  river  during  the  year  has  been  marked  by  fre- 
quent oscillations,  even  throughout  the  low'-water  months.    On  August 

19. 1898,  the  river  rejiehed  a  stage  of  27.3  feet  at  Cairo,  the  crest  reach- 
ing Helena,  Ark.,  on  August  22,  with  a  gauge  reading  of  26.7  feet. 
The  lowest  stage  was  reached  in  October,  at  a  reading  of  7.7  feet  on 
the  Cairo  gauge,  and  4.6  feet  on  the  Memphis  gauge. 

The  stage  of  river  was  favorable  to  navigation  throughout  the  low- 
water  season,  which  covered  the  period  from  September  1  to  the  latter 
part  of  December,  when  a  rapid  rise  set  in.  During  the  greater  part 
of  the  month  of  November  the  water  stood  above  the  15-foot  stage  at 
Cairo. 

The  first  flood  wave  reached  a  stage  of  38.3  feet  at  Cairo  on  January 

19. 1899.  This  wave  reached  a  stage  of  38.6  feet  at  Helena  and  40.6 
feet  at  Arkansas  City. 

The  next  wave  reached  a  maximum  of  46.2  feet  on  the  Cairo  gauge 
on  April  2.  It  remained  nearly  stationary  at  Cairo  from  March  17  to 
April  9,  being  above  danger  line  for  a  period  of  thirty-eight  days.  The 
crest  of  the  wave  reached  Helena  with  a  maximum  of  46.7  feet,  48.6 
feet  at  Arkansas  City,  and  47.3  feet  at  Vicksburg.  Both  flood  waves 
passed  off  without  any  serious  results. 

Mean  Oulf  level. — A  self  registering  tide  gauge  has  been  in  continu- 
ous operation  at  Biloxi,  Miss.,  for  a  period  of  forty-five  months.  The 
record  is  an  exceptionally  good  one,  and  a  final  value  for  mean  Gulf 
level  at  Biloxi,  Miss.,  can  now  be  given.  This  value,  deduced  from 
the  monthly  means  of  1882, 1884, 1896, 1897,  and  1898,  reads  6.083  feet 
on  the  staff  gauge  at  Biloxi.  It  is  0.318  foot  lower  than  the  privisional 
value  heretofore  used.  For  further  information  on  this  subject,  see 
Appendix  1. 

Dincharge  measurements. — As  the  stage  of  river  during  the  year  did 
not  reach  very  near  the  limits  of  either  liigh  or  low  water,  no  discharge 
measurements  were  made  in  the  main  stream.  A  discharge  measure- 
ment was  made  of  the  St.  Francis  liiver  at  a  stage  about  8  feet  above 
low  water.  • 
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Special  surveys, — ^In  order  to  ascertain  what  changes  occur  in  the 
bed  of  the  stieain,  surveys  were  begun  in  October,  1894,  at  the  mouth 
of  the  Arkansas  River  and  covered  the  river  to  Yicksburg.  During 
the  winter  of  1896-96  these  surveys  were  extended  from  Vicksbutg  to 
Donaldson ville.  In  the  winter  of  1897-98  the  reach  from  Scot  Bluffs, 
a  short  distance  above  Baton  Rouge,  to  Donaldsonville,  was  resurveyed, 
and  the  work  extended  to  Carrollton. 

A  full  discussion  of  the  results  will  be  found  in  the  reports  of  the 
Commission  for  1896,  page  3577;  1897,  page  3672;  1898,  page  3241,  and 
in  Appendix  1  of  this  report. 

This  investigation  covers  the  river  from  near  the  mouth  of  the 
Arkansas  River  to  Carrollton,  La.,  a  distance  of  558  miles.  From  the 
mouth  of  the  Arkansas  River  to  Donaldsonville,  La.,  a  distance  of  486 
miles,  1,772  complete  cross  sections  of  the  river  have  been  compared 
with  similar  cross  sections  made  by  the  general  survey  of  the  river 
in  1882-83,  after  a  lapse  of  from  eleven  to  fifteen  years.  These  sec- 
tions average  about  one-fourth  of  a  mile  apart,  and  about  150,000 
elevations  of  the  river  bed  have  been  determined. 

When  the  general  survey  of  the  river  was  made  permanent  bench 
marks  were  established  at  short  intervals.  The  elevations  and  posi- 
tions of  these  marks  were  carefully  determined,  and  they  formed  the 
base  of  the  survey  from  which  the  elevations  of  the  water  surface  were 
determined. 

Having  the  elevation  of  the  water  surface  at  each  section  and  the 
depth  of  water  it  is  very  easy  to  deduce  the  elevations  of  the  bed  of 
the  stream. 

The  same  marks  have  been  used  in  the  special  survey  to  deduce  the 
elevations  of  the  bed  of  the  river,  and  the  results  have  been  carefully 
compared  with  those  of  the  earlier  surveys. 

It  is  a  well  established  fact  that  the  elevation  and  capacity  of  the 
bed  of  the  stream  is  constantly  changing,  and  that  these  changes  are 
closely  related  to  changes  in  stage.  There  are  also  changes  due  to 
local  causes.  It  is  evident,  therefore,  that  the  resultant  effect  of  these 
changes  on  the  general  condition  of  the  bed  can  only  be  determined  by 
studying  the  changes  in  a  long  stretch  of  river  through  a  considerable 
period  of  time. 

Even  then  the  problem  is  a  very  complicated  one,  owing  to  the  im- 
practicability of  making  the  surveys  under  the  same  conditions  of 
stage.  The  best  results  would  require  that  the  stages  of  the  surveys 
to  be  compared  be  the  same;  that  they  should  be  made  at  the  same 
interval  of  time  after  a  flood  of  the  same  duration  and  height. 

While  these  desirable  conditions  are  impracticable  of  attainment,  it 
is  believed  that  the  general  tendency  is  well  expressed  in  the  extensive 
investigation  that  has  been  made  and  which  is  discussed  in  detail  in 
the  reports  above  referred  to. 

The  results  may  be  briefly  stated  in  the  following  terms: 

From  the  mouth  of  the  Arkansas  River  to  Vicksburg,  a  distance  of 
200  miles,  the  area  or  size  of  channel  was  found  to  have  increased  an 
average  of  3.2  per  cent.  The  bed  of  the  river  on  the  crossings  or  bars 
was  found  to  be  lower,  and  in  the  pools  it  averaged  higher,  than  when 
the  first  survey  was  made;  the  mean  depth  was  found  to  have  increased 
for  119.6  miles,  and  decreased  for  a  distance  of  80.4  miles,  and  the  max- 
imum or  thalweg  depth  increased  for  86.4  miles  and  decreased  for  a  dis- 
tance of  113.6  miles.  On  the  whole  the  channel  capacity  was  found  to 
be  larger,  this  increase  being  largely  due  to  cutting  down  the  bars  and 
increase  in  width. 
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From  Yicksbnrg  to  Scot  Blufi's,  a  distance  of  214  miles,  the  first  sar- 
vey  was  made  daring  tbe  fall  and  winter  following  the  great  flood  of 
1882.  The  si)ecial  sarvey  was  made  in  the  fall  and  early  winter  of 
1895^96,  daring  an  anasaally  low  stage  of  river  and  after  two  conseca- 
tive  seasons  ot  low-stage  conditions.  The  resalts  derived  from  a  com- 
parison of  these  two  surveys,  made  ander  such  widely  different  condi- 
tions, are  as  follows:  The  channel  shows  increased  capacity,  dae  mainly 
to  changes  above  the  mediam- stage  line;  the  last  survey  shows  the 
mean  depth  to  be  greater  for  a  distance  of  72.2  miles,  while  for  a  dis- 
tance of  142.8  miles  the  mean  depth  is  less  than  it  was  when  the  first 
sarvey  was  made;  the  maximam  or  thalweg  depth  shows  an  increase 
for  a  distance  of  93.1  miles  and  a  decrease  for  a  distance  of  120.9  miles. 
These  differences  mainly  occar  in  that  portion  of  the  river  lying  below 
Natchez.  Above  Natchez  the  maximum  depth  showed  an  increase  for 
a  distance  of  46  miles  and  a  decrease  for  a  distance  of  41.8  miles. 

The  general  survey  from  Scot  Bluffs  to  Donaldsonville,  a  distance  of 
58.1  miles,  was  made  in  the  winter  and  spring  of  1883  during  a  rapidly 
rising  and  high  stage  of  river  following  the  flood  of  1882.  The  first 
special  survey  of  this  reach  was  made  at  the  lowest  stage  of  river 
known  and  after  two  seasons  of  unusual  low-stage  conditions.  Under 
the  latter  conditions  the  water  surface  had  very  little  slope,  and  the 
sediment  that  reached  this  portion  of  the  river  was  doubtless  deposited 
in  the  bed  of  the  stream.  A  comparison  of  the  conditions  shown  by 
the  surveys  of  1883  and  1895  gives  the  following  results:  An  increase 
in  the  channel  capacity  above  the  medium-stage  line;  the  bed  of  the 
river  on  crossings  shows  an  average  decrease  of  mean  depth  of  1.4  feet 
and  an  average  increase  of  mean  depth  of  0.5  foot  in  pools;  the  mean 
depth  has  increased  for  a  distance  of  26.2  miles  and  decreased  for  a  dis- 
tance of  31.9  miles;  the  maximum  depth  has  increased  for  a  distance  of 
14.4  miles  and  decreased  for  a  distance  of  43.7  miles,  and  the  average 
decrease  in  maximum  depth  amounted  to  6.0  feet.  This  marked  decrease 
in  thalweg  depth  was  thought  to  be  due  to  an  engorged  condition  of 
the  stream  caused  by  a  long  period  of  low-stage  conditions.  In  order 
to  verify  this  view  of  the  situation  another  survey  was  made  daring 
the  fall  following  the  extraordinary  flood  of  1897.  In  comparing  this 
survey  with  the  special  survey  made  prior  to  the  flood  of  1897  use  was 
made  of  391  cross  sections  and  26,052  elevations  of  the  river  bed.  The 
results  are  very  decided  and  show  plainly  that  the  flood  of  1897  swept 
out  the  engorgement  above  referred  to  and  went  even  further.  The 
average  increase  in  cross  section  amounted  to  3.7  per  cent,  and  the  aver- 
age increase  in  thalweg  or  maximum  depth  was  3.6  feet  over  that  of 
1895.  As  compared  with  the  conditions  existing  in  1882  it  shows  an 
average  increase  in  cross  section  of  2.2  per  cent,  and  an  average  increase 
of  maximum  de])th  of  1.2  feet.  It  is  altogether  probable  that  farther 
investigation  would  have  developed  similar  results,  perhaps  in  dimin- 
ishing proportions,  from  Scot  Bluffs  northward. 

From  Donaldsonville,  La.,  to  Garrollton,  La.,  a  distance  of  73  mile^ 
the  results  obtained  by  comparing  489  cross  sections,  derived  from  31,416 
elevations  pertaining  to  the  surveys  of  1893  and  1897,  show  an  average 
increase  in  cross  section  of  1.1  per  cent  and  an  average  increase  in 
thalweg  or  maximum  depth  of  2.1  feet. 

As  further  evidence  of  the  enlargement  of  the  bed  it  may  be  noted 
that  while  the  flood  of  1898  was  1.8  feet  lower  than  the  flood  of  1897  at 
Gairo,  2.6  feet  at  Helena,  1.4  feet  at  mouth  of  White  Eiver,  and  0.2  foot  at 
Lake  Providence,  it  passed  Red  Eiver  Landing  and  points  below,  where 
the  levees  were  held  in  1897,  at  a  stage  of  about  6  feet  below  that  of  1897. 
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In  the  Oommission  reports  of  1895,  page  3624,  and  1896,  page  3428, 
will  be  found  further  data  bearing  on  this  subject,  which  are  deduced 
from  low- water  gauge  readings. 

In  the  Oommission  report  of  1890,  page  3093,  will  be  found  a  full  dis- 
cussion by  Gen.  O.  B.  Gomstock  as  to  whether  levees  along  a  river 
cause  its  bed  to  rise,  with  particular  reference  to  the  results  on  the  Po 
and  Yellow  rivers. 

All  of  the  available  data  deduced  from  the  special  surveys  point  to 
an  enlargement  of  the  cross-sectional  area  of  the  stream  below  the  high- 
water  banks,  and  57  per  cent  of  the  length  of  river  under  considera- 
tion shows  a  decided  depression  of  the  bed  even  under  dissimilar  and 
unfavorable  conditions  of  comparison. 

These  investigations  give  no  evidence  of  a  general  progressive  eleva- 
tion of  the  bed  of  the  stream,  but  do  justify  the  belief  that  with  the 
banks  properly  revetted  to  prevent  erosion  the  ultimate  efltect  of  con- 
finiug  the  floods  by  means  of  levees  will  be  a  depression  of  the  river  bed 
and  consequent  enlargement  of  chanuel  capacity. 

DREDGES  AND  DREDGma. 

In  the  fall  of  1891  the  Gommission  took  up  the  study  of  suitable 
means  for  the  temporary  relief  of  commerce,  pending  the  extension  of 
the  work  for  the  permanent  improvement  of  the  channel. 

The  various  devices  designed  for  the  ready  removal  of  obstructing 
sand  bars  were  carefully  considered,  and  the  conclusion  was  reached 
that  hydraulic  dredges  of  large  capacity  gave  the  greatest  promise  of 
success.  The  first  of  these  dredges  was  ready  for  actual  work  in  the 
fall  of  1894.  (See  Oommission  reports  1893,  p.  3557;  1894,  p.  2715.) 
During  the  season  of  1898  live  dredges,  with  a  combined  working 
capacity  of  at  least  5,000  cubic  yards  per  hour,  were  in  operation. 
The  dredge  Beta  was  undergoing  repairs  and  was  not  available  for  work. 

These  dredges  are  designed  with  a  view  to  cutting  rapidly  through 
the  low-water  bars  which  temporarily  obstruct  navigation,  thus  induc- 
ing the  current  to  follow  the  path  of  the  dredge  to  such  an  extent  as  to 
enlarge  the  cut  and  maintain  a  satisfactory  channel. 

The  dredging  plant  at  the  beginning  of  the  fiscal  year  consisted  of 
six  dredges,  two  towboats,  three  pile  sinkers,  and  a  number  of  fuel  and 
other  barges. 

The  steamer  Search  and  quarterboat  Illinois^  with  their  equipment 
and  a  fuel  barge,  pertaining  to  ''Surveys,  gauges,  and  observations," 
have  been  transferred  to  ''Dredges  and  dredging,"  as  they  are  no  longer 
needed  for  the  general  survey  work. 

Extensive  repairs  were  made  to  the  machinery  of  the  dredge  Beta. 
The  cutter  machinery  was  replaced  by  jet  agitators,  and  new  hoisting 
and  hauling  engines  were  put  in.  The  hull  was  widened  18  feet,  so  as 
to  reduce  the  draft  to  about  4^  feet. 

A  contract  was  made  with  the  Springfied  Boiler  and  Manufacturing 
Gompany,  of  Springfield,  111.,  for  the  construction  of  the  seventh  dredge. 
Iota,  at  a  cost  of  $98,820.  This  is  a  steel-hull  dredge,  with  machinery  of 
the  same  general  design  as  the  Epsilon  and  Zeta.  Side  wheelsand  propel- 
ling engines  are  provided,  so  that  the  boat  can  move  from  point  to  point 
with  its  own  iwwer.  The  discharge  pipe  will  differ  from  the  form  here- 
tofore used.  It  will  be  carried  entirely  above  water  on  pontons,  in 
order  to  facilitate  the  deflection  of  the  pipe  line  when  it  becomes  desir- 
able to  discharge  the  material  outside  of  the  dredged  channel.  It  is 
exx)ected  that  this  dredge  will  be  completed  ready  for  use  during  the 
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coming  low-water  season.    Full  specifications  for  the  dredge  will  be 
fonnd  in  Appendix  1,  submitteil  herewith. 

Arrangements  have  also  been  made  for  the  constmction  of  the  eighth 
and  ninth  dredges,  Kappa  and  Lambda,  on  substantially  the  same  lines 
as  the  lota.  Bids  for  these  dredges  were  opened  on  May  31, 1899«  and 
the  contract  was  awarded  to  the  Bucyrus  Gompany,  South  Milwaukee, 
Wis.,  the  price  being  $244,800  for  the  two  dredges. 

A  contract  for  the  construction  of  five  large,  steel-hull  towboats,  to 
be  used  as  dredge  tenders,  was  awarded  to  the  Iowa  Iron  Works, 
Limited,  of  Dubuque,  Iowa,  for  the  sum  of  $45,072  each. 

Considerable  progress  has  been  made  under  this  contract,  and  it  is 
probable  that  some  of  the  boats  will  be  available  for  use  during  the  low- 
water  season  of  1^99.  For  detailed  description  of  these  boats,  see 
Eeport  of  Commission  for  1898,  page  3190. 

Three  small,  sted-hull  steam  tenders  have  been  constructed  during 
the  year  by  M.  A.  Sweeney  Company,  of  Jeffersonville,  Ind.,  at  a  cost 
of  $7,749  each.  They  are  to  be  used  in  connection  with  the  dredges  in 
making  surveys  and  moving  pile  sinkers,  fuel  fiats,  etc.,  as  may  be 
required.  A  lull  description  of  these  boats  will  be  found  in  Beport  of 
1898,  page  3190. 

Four  wooden-hull  pile  sinkers  were  constructed  by  The  Cincinnati 
Marine  Kailway  Company,  of  Cincinnati,  Ohio,  at  a  cost  of  f  1,684  each 
for  the  hulls  and  Iciids.  The  machinery  for  them  was  obtained  from 
dismantled  pile  drivers  which  had  been  used  on  dike  work  in  the  first 
and  second  districts. 

All  of  the  dredging  and  other  plant  was  cared  for  at.  West  Memphis, 
Ark.,  and  was  put  in  thorough  repair  while  out  of  commission. 

During  the  season  of  1895,  from  September  12  to  December  4,  with 
one  dredge,  the  Alpha^  at  work,  the  navigable  depth  was  increased  at 
Cherokee  3.0  feet,  at  Sam  Phillips  1.7  feet,  at  upper  Point  Pleasant  3.5 
feet,  and  at  Medleys  2.1  feet. 

During  the  season  of  1890  the  Alpha  and  Beta  were,  in  commission 
from  August  28  to  November  30.  Eight  bars  were  dredged  and  the 
navigable  depth  was  increased  from  1  to  4  feet. 

In  1897  three  dredges,  Beta,  Gamma,  and  Delta  were  in  commission 
from  September  1  to  about  the  middle  of  November,  and  one,  the  Atphoy 
from  October  12  to  November  28.  Work  was  done  on  fifteen  bars 
between  Cairo,  111.,  and  (Jraves  Bayou,  which  is  250  miles  below  Cairo. 
This  dredging  resulted  in  an  increased  depth  of  from  1.5  to  5  feet,  and 
at  the  lowest  stage  of  the  season  there  was  a  navigable  depth  of  8  feet 
or  more  from  Cairo  down. 

The  dredging  plant  was  too  small  to  meet  all  of  the  demands  made 
upon  it.  The  bars  developed  so  rapidly  and  at  so  many  difierent  points 
that  sboal  water  developed  for  a  short  time  at  several  crossings  before 
the  dredges  were  able  to  reach  them;  but  these  shoals  very  generally 
yielded  when  the  dredges  attacked  them. 

With  the  exception  of  the  work  done  in  the  vicinity  of  Point  Pleasant, 
where  the  channel  depths  were  at  times  as  low  as  0  to  0^  feet,  firom 
September  20  to  November  10,  the  results  of  the  dredging  may  be  con- 
sidered as  satisfactory.  Nearly  all  of  the  bars  dredged  showed  marked 
improvement  throughout  the  entire  season. 

By  the  low-water  season  of  1898  the  fleet  of  serviceable  dredges  had 
been  increased  to  Ave  by  the  addition  of  the  Epdlon  and  Zeta.  They 
were  put  into  commission  on  September  3,  1898,  and  continued,  with 
several  sus])ensions  due  to  high  stage  of  river,  until  the  latter  part  of 
December. 
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Five  large  towboats  were  chartered  for  use  as  tenders  to  the  dredges. 

Careful  surveys  were  made  during  the  declining  stage  following  the 
high  water  of  1898  of  all  crossings  which  gave  promise  of  becoming 
troublesome  to  navigation.  These  surveys  are  valuable  not  only  for 
the  purpose  of  indicating  what  bars  require  dredging,  but  also  for  the 
purpose  of  aiding  in  the  determination  of  the  proper  location  of  the 
cuts  to  be  made. 

Surveys  were  also  made  after  dredging  was  completed  to  show  what 
had  been  accomplished  by  dredging  and  how  well  the  dredged  channels 
were  maintained.  A  comparison  of  the  conditions  extsting  before  and 
after  dredging  gives  a  good  measure  of  the  work  accomplished.    . 

The  season  was  marked  by  a  succession  of  pulsations  in  stage,  some 
of  which  rose  to  such  a  height  as  to  cause  temporary  suspension  of  the 
work.  Such  conditions  are  very  unfavorable  for  dredging.  The  lowest 
stage  reached  at  Cairo  during  the  low-water  season  was  7.7  feet,  and 
at  Memphis  4.6  feet,  while  from  October  23  to  December  20  the  stage 
ranged  from  10  to  20  feet  on  the  Cairo  gauge  and  from  5  to  13  feet  on 
the  Memphis  gauge. 

Dredging  was  done  at  the  following  bars:  Upper  Point  Pleasant, 
Sam  Phillips,  Lazelles,  Cherokee,  Hickmans,  Elmot,  Island  34,  Island 
40,  and  Fleeces  and  Wilsons  Point.  While  the  season  throughout  was 
decidedly  unfavorable  for  good  results  from  dredging,  it  can  be  said 
that  the  work  at  all  of  these  bars  resulted  in  deei)ening  the  channel 
from  2  to  4  feet.  In  a  few  cases  the  channel  dredged  was  obliterated 
by  a  rise  in  the  river.  In  most  cases  the  effect  of  dredging  was 
apparent  until  the  end  of  the  season.  Experience  in  dredging  thus 
far  indicates  that  if  the  cut  across  the  bar  is  properly  located,  it  will 
be  maintained  and  will  probably  enlarge  to  a  certain  extent  until  the 
channel  conditions  are  materially  changed  by  an  increasing  stage  of 
considerable  magnitude. 

Efforts  were  made  to  till  up  side  chutes  at  Point  Pleasant,  Island  34, 
Island  40,  and  Peters  Towhead.  These  efforts  were  only  partially  suc- 
cessful, owing  to  fluctuations  in  stage  and  prevalence  of  rising  stage 
conditions. 

Eight  of  the  bars  which  required  dredging  lie  between  Cairo  and 
Memphis;  the  other  three  lie  below  Memphis — one  15  miles,  one  40 
miles,  and  one  300  miles. 

The  work  at  Island  40  was  especially  difficult,  owing  to  the  presence 
of  sunken  logs  and  trees  which  were  embedded  in  the  sand.  In  open- 
ing this  channel  64  logs  were  removed.  They  ranged  from  8  to  50 
inches  in  diameter,  with  an  aggregate  length  of  over  1,500  feet. 

During  the  season  the  actual  dredging  time  for  one  dredge  amounted 
to  107.3  days.  The  time  spent  in  repairs  amounted  to  20.9  days.  The 
dredges  were  in  commission,  but  idle,  178.3  days,  while  waiting  for 
suitable  stage  conditions. 

It  is  well  to  note  that  during  the  low-water  season  of  1898  only 
eleven  bars  between  Cairo  and  Vicksburg  showed  sufficient  shoaling  to 
justify  dredging. 

Capacity  tests  were  made  of  three  of  the  dredges  under  ordinary 
working  conditions.  For  this  purpose  places  were  selected  where  there 
was  no  current  to  bring  in  sediment  and  where  the  output  of  the  dredge 
for  a  considerable  period  of  time  could  be  determined  by  measuring  the 
bar  before  and  after  dredging.  The  Gamma  dredged  forty-live  and 
one-half  hours  and  removed  45,850  cubic  yards  of  sand  through  1,000 
feet  of  discharge  pipe.  This  gives  an  average  of  1,008  cubic  yards  per 
hour. 
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The  Delta  test  continued  twenty-seven  hoars  and  twenty-tbree  min- 
nteSy  and  gave  an  output  of  34,402  cubic  yards  delivered  throup:b  1,0()0 
feet  of  discbarge  pii)e,  or  an  average  of  1,259  cubic  yards  per  bour. 

Tbe  Epsilon  delivered  32,407  cubic  yards  of  sand  through  1,000  feet 
of  discbarge  pipe  in  twenty-four  hours  and  fifty  minutes.  This  gives 
an  average  of  1,305  cubic  yards  per  bour. 

The  Gamma  and  Zeta  were  also  tested  as  to  the  practicability  of 
dredging  through  a  dry  bar.  Tbe  Zeta  cut  into  tbe  dry  bar  about  500 
feet.  The  bar  stood  about  4  feet  above  water  and  the  suction  reached 
16  feet  below  the  water,  leaving  a  working  face  about  20  feet  bigh, 
which  was  successfully  attacked  by  the  dredge. 

For  further  details  concerning  dredges  and  dredging,  see  Appendix 
1  H  hereto. 

OHANNEIi    WORKS    AND    BANK    REVETMENT    IN    THB    SEVERAL 

DISTRICTS. 

Worlcs  above  Cairo. — Headquarters  at  custom  house,  St.  Louis,  Mo., 
Maj.  Thomas  H.  Haiidbury,  Corps  of  Engineers,  U.  8.  A.,  in  charge  to 
March  21,  1899;  Oapt.  Edward  Burr,  Corps  of  Engineers,  U.  8.  A.,  in 
charge  from  March  21, 1899. 

The  river  and  barber  act  of  July  5,  1884,  appropriated  $50,000  for 
the  purpose  of  extending  the  revetment  work  which  had  been  put  iii  to 
check  tbe  bank  erosion  in  the  rear  of  Cairo,  111.,  the  work  to  be  done 
under  tbe  direction  of  the  Mississippi  River  Commission. 

In  8eptember,  1884,  a  mattress  120  feet  wide  and  4,628  feet  long  was 
put  in  and  tbe  paving  was  repaired. 

Further  repairs  were  made  in  1885-86,  where  the  work  was  damaged 
by  ice,  and  a  mattress  120  feet  wide  and  500  feet  long  was  placed 
between  spurs  3  and  4  in  the  fall  of  1886. 

In  November,  1898,  602  linear  feet  of  repairs  were  made  to  the  stone 
work  between  the  spur  dikes  at  Eliza  Point.  This  was  done  at  a  cost 
of  $1,200,  leaving  an  unexpended  balance  of  $7,400.  Tbe  work  at  this 
X)oint  has  been  entirely  successful  and  no  extension  is  contemplated  at 
present. 

First  district^  Gairo^  IlLj  to  foot  of  Island  40j  220  miles. — Headquarters 
at  36  Equitable  Building,  Memphis,  Tenn.  District  officers:  Capt. 
Mason  M.  Patrick,  Corps  of  Engineers,  United  8tates  Army,  to  Decem- 
ber 5, 1898;  from  December  5, 1898,  Capt.  E.  Eveleth  Winslow,  Corps 
of  Engineers,  United  States  Army. 

Construction  works  for  channel  improvement  and  for  the  protectiou 
of  caving  banks  in  this  district  are  located  at  Columbus,  Ky.,.  Hickman, 
Ky.,  New  Madrid,  Mo.,  Caruthersville,  Mo.,  and  throughout  Plum  Point 
Eeacb.  Some  work  was  also  done  with  experimental  dikes  opposite 
Point  Pleasant,  Mo. 

Columbus,  Ky,,  21  miles  below  Cairo. — Tbe  work  at  this  harbor  was 
done  in  1889  and  1890  under  special  appropriations,  for  the  purpose  of 
preventing  further  encroachments  of  tbe  river  on  tbe  banks  in  front  of 
tbe  town.  The  object  was  attained  by  tbe  construction  of  submerged 
Spur  Dikes  1, 2, 4,  and  5,  and  a  foot  mat  for  Dike  No.  3,  which  was  never 
completed,  owing  to  the  appropriation  being  exhausted.  The  work 
covers  about  2,200  feet  of  river  front  and  is  still  in  fairly  good  condi- 
tion. At  the  present  ttme  there  is  no  apparent  necessity  for  further 
work. 

Hickmanj  Ky.,  36  miles  below  Cairo. — Tbe  work  at  this  point  consists 
of  1,560  feet  of  continuous  revetment,  which  was  put  in  to  prevent 
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caving  along  the  lower  portion  of  the  town.  Special  appropriations 
were  made  lor  this  purpose  in  1886  and  1888.  In  1889  some  970  feet  of 
the  work  was  put  in.  In  1892  a  layer  of  riprap  stone  10  inches  thick 
was  added  to  the  revetment  above  the  low- water  line,  and  a  pocket  mat 
was  sunk  at  the  lower  end  to  prevent  further  scour  at  that  point.  In 
1894  some  additional  repairs  to  the  old  work  were  made  and  new  work 
was  put  in  amounting  to  630  feet  in  length.  No  serious  changes  in  the 
bank  line  have  occurred  since  this  revetment  was  completed.  A  break 
in  the  upper  bank  paving  has  recently  occurred  near  the  upper  end  of 
the  work  of  1894  and  repairs  will  be  required  in  the  near  future. 

New  Madridj  Mo.j  71  miles  below  Cairo, — The  work  here  has  been  done 
under  special  appropriations,  the  purpose  being  to  prevent  the  banks 
from  caving  along  the  river  in  front  of  the  town.  This  has  been  accom- 
plished by  a  continuous  revetment  of  the  fascine  type  of  mat  250  feet 
wide  below  low  water  and  riprap  paving  on  a  graded  bank  above  low 
water.  The  work  began  in  1893  and  900  feet  in  length  was  completed. 
During  the  following  year  the  work  was  extended  700  feet.  In  1896 
a  further  extension  of  500  feet  was  made.  In  1898  the  revetment  was 
extended  downstream  1,218  feet  and  upstream  355  feet,  making  a  total 
length  of  3,643  feet  of  bank  which  is  now  protected.  This  work  is  all  in 
good  condition.  A  further  extension  of  about  1,000  feet  is  contem- 
plated. 

Caruthersvillej  Mo,y  110  miles  below  Cairo, — ^The  work  at  this  i)oint  is 
carried  on  under  special  appropriations  for  the  purpose  of  preventing 
further  encroachment  of  tbe  river  along  the  front  of  the  town.  The 
project  contemplates  the  construction  of  submerged  spur  dikes  placed 
at  suitable  intervals  on  loot  mats  extending  out  220  feet  from  the  low- 
water  shore  line.  In  December,  1898,  four  foot  or  sill  mats  were  built 
and.sunk  in  place  and  considerable  grading  and  paving  was  done.  Eun- 
ning  ice  caused  a  temporary  suspension  of  the  work.  On  January  6, 
1899,  the  construction  of  Crib  No.  1  of  Dike  No.  4  was  begun.  Bising 
river  and  accumulation  of  drift  made  this  work  very  difficult,  and  in 
sinking  the  crib  some  of  the  mooring  cables  parted  and  the  entire  plant 
was  carried  away,  but  was  recovered  uninjured.  The  crib  reached  the 
bottom  somewhat  out  of  line  with  the  position  intended  for  it.  Owing 
to  the  high  stage  of  river  further  work  was  postponed  until  after  the 
flood  stage  had  passed.  A  continuation  of  this  work  as  far  as  the 
funds  will  permit  is  contemplated.  This  will  provide  ample  protection 
for  the  river  front  of  Caruthersville. 

Flum  Point  Beach,  147  to  186  miles  below  Cairo, — ^The  work  done  in 
this  reach  extends  from  the  upper  side  of  Daniels  Point  to  Craighead 
Point,  a  distance  of  about  20  miles.  It  is  carried  on  under  allotments 
from  appropriations  made  for  the  general  improvement  of  the  river. 
The  details  of  this  work  will  be  found  in  previous  reports  of  the  com- 
mission. It  comprises  about  67,400  linear  feet  of  revetment  for  the 
protection  of  caving  banks,  the  closure  of  the  chutes  behind  Elmot 
Bar  and  Island  30  with  pile  dikes  and  a  brush  and  stone  dani,  the  clos- 
ure of  Osceola  and  Bullerton  chutes  with  pile  dikes,  and  a  levee  along 
the  left  bank  to  confine  the  flood  waters  more  closely  to  the  river  bed. 
The  object  of  all  these  works  is  to  increase  the  navigable  depth  at  low 
water  of  a  reach  of  river  that  had  been  noted  for  years  for  its  obstruct- 
ing sand  bars,  which  were  a  source  of  great  annoyance  and  loss  to 
navigation  interests. 

The  result  of  the  work  is  that  the  banks  have  remained  fixed  within 
prescribed  limits  and  the  navigable  depth  at  low  water  has  been 
increased  to  such  an  extent  that  little  or  no  difficulty  was  experienced 
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in  Davigating  this  reach  from  1884,  when  the  works  had  rt^ached  sach 
a  stage  of  completion  as  to  iiiflaence  the  channel  couditiouH,  to  1897, 
when  deterioration  of  works  and  changes  in  conditions  above  the  reach 
caused  a  shifting  of  bars  that  develop^  two  shoal  crossings  in  1807  and 
one  in  1898.  At  no  time,  however,  since  the  works  were  well  ander 
way  has  the  navigable  depth  reached  as  low  a  point  as  it  did  nearly 
every  low- water  season  prior  to  the  date  of  the  rectitication  works. 

The  work  in  this  reach  is  at  present  confined  to  repairs  to  revetment 
work  at  Danids  Point,  Ashport  Bend,  Fletchers  Hend,  Osceola  Bar, 
Bnllerton  Towhead,  and  the  maintenance  of  the  (lold  Dust  Dam.  The 
greater  part  of  this  work  is  in  good  condition.  It  is  described  in  detail 
below. 

Daniels  Point  revetment, — The  ])rimary  object  of  this  work  was  to 
maintain  a  fixed  direction  of  approach  to  the  bend  next  below,  and 
above  the  contraction  works  at  (lold  Dust.  The  first  work  in  this  vicin- 
ity was  done  in  1889,  when  5,301)  feet  of  bank  was  revetted,  beginning 
at  the  extreme  lower  end  of  a  long  caving  bend  und  extending  ap- 
stream.  Extensive  repairs  were  made  in  1891  and  189li,  but  all  of  the 
breaks  were  not  repaired.  In  1893  and  1891  further  deterioration  con- 
tinued, until  there  only  remained  in  good  condition  about  400  feet  at 
the  head  and  500  feet  at  the  foot  of  the  original  work.  Most  of  the 
subaqueous  work  was  still  intact.  Repairs  were  made  in  1895,  and  the 
revetment  was  extended  5,0(K)  fe«t  upstream.  In  1890  a  break  occnrred 
near  the  junction  of  the  work  of  1889  and  1895.  This  break  was 
repaired  by  means  of  three  cribs. 

Ko  work  has  been  done  during  the  past  year  and  repairs  of  con- 
siderable magnitude  are  now  required. 

Ashport  Bend  revetment, — The  erosion  in  this  bend  began  before  the 
improvement  of  Plum  Point  Kea<*.h  was  undertaken  by  the  commission. 
In  order  to  che(;k  it  2,091  linear  feet  of  revetment,  consisting  of  a  sub- 
aqueous mat  138  feet  wide,  was  put  in  place  near  the  head  of  the  bend 
in  1882.  In  1890  active  caving  developed  throughout  a  length  of  about 
15,0(K)  feet.  As  this  bend  lies  immediately  above  the  contraction  works 
at  Gold  Dust,  and  as  the  position  of  this  bank  line  is  a  controlling  ele- 
ment in  the  efficiency  of  the  works  below,  it  was  important  that  further 
recession  should  be  prevented,  and  provision  was  made  for  the  revet- 
ment of  the  entire  bend.  This  work  was  begun  in  1891,  and  3,250  feetof 
revetment  was  put  in.  In  1892  the  work  was  extended  8,500  feet.  In 
1893  and  1894  the  work  previously  done  was  re])aired,  and  5,580  feet  of 
revetment,  overlapping  some  1,()00  feet  of  the  lower  end  of  the  previ- 
ous season's  work,  and  extending  down  to  near  the  Gold  Dast  dikes, 
was  completed.  This  last  work  consisted  mostly  of  fascine  mats  300 
feet  wide,  with  upper  bank  paving.  The  work  previously  done  con- 
sisted of  the  old  type  of  woven  mat  200  feet  wide  for  a  length  of  7,000 
feet,  and  4,(J50  feet  of  mat  240  feet  wide.  The  total  length  of  bank 
covered  by  revetmen  t  in  th  is  bend ,  including  the  subaqueous  work  at  the 
upper  end,  is  about  18,400  feet.  With  the  exception  of  four  compara- 
tively slight  breaks,  due  to  crevasses  in  the  adjacent  levee  and  caving 
wheie  the  upper  bank  paving  was  omitted,  this  work  is  all  in  good 
condition.  Repairs  to  these  breaks  were  begun  in  January,  1899,  but 
work  was  suspended  on  account  of  high  water.  It  will  be  resamed 
during  the  coming  season. 

Fletchers  Bend  Revetment. — The  recession  of  the  bank  in  Fletchers 
Bend,  due  to  caving,  amounted  to  700  feet  ])er  year  prior  to  1884,  when 
the  first  revetment  work  was  be^un.  During  that  year  5,343  feet  of 
completed  revetment  and  1,100  feet  of  subaqueous  work  was  pat  in  place. 
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The  work  was  done  in  two  sections,  separated  by  aboat  5,000  feet  of 
caving  bank,  which  was  left  to  await  the  removal  of  sunken  timber. 
Failure  of  appropriations  and  the  prohibition  placed  on  revetment  work 
caused  a  suspension  of  work  until  1888,  during  which  interval  the  lower 
section  of  revetment  near  Elmot  was  practically  destroyed. 

In  188.S  some  0,300  feet  of  revetment  was  added.    As  an  experiment 
a  portion  of  this  work  was  done  in  three  sections  of  1,100  feet  in  length 
each,  and  separated  by  intervals  of  300,  400,  and  500  feet  of  unpro 
tected  bank,  the  object  being  to  reduce  the  cost  to  that  extent. 

In  1891  the  old  work  was  repaired  and  4,344  feet  of  new  work  was 
placed  to  fill  the  gap  between  the  upper  work  and  the  experimental 
section  of  interrupted  revetment. 

In  1895  the  ends  of  the  detached  pieces  of  interrupted  revetment 
were  reenforced  with  stone  groins  that  overlap  the  ends  of  the  mats 
about  10  feet  and  extend  beyond  them  about  30  feet  at  the  low-water 
line  and  70  feet  at  the  bottom,  with  a  thickness  of  about  3  feet.  At  the 
top  of  the  bank  the  groins  are  about  10  feet  wide  and  the  paving  above 
the  low  water  line  i»  about  2  feet  thick.  A  crib  dike  was  also  placed 
in  a  deep  pocket  which  had  formed  by  the  recession  of  the  bank  where 
it  had  not  been  protected.  The  purpose  of  this  dike  was  to  break  up 
the  eddy  action  and  prevent  further  erosion. 

In  1896  the  revetment  was  extended  downstream  2,605  feet  and  a 
crib  dike  was  placed  in  one  of  the  spaces  left  by  the  interrupted  revet- 
ment in  order  to  i>revent  further  enlargement  of  a  deep  pocket  which 
was  endangering  the  ends  of  the  mats  above  and  below  it. 

The  total  length  of  bank  covered  by  the  revetment  above  described  is 
about  19,900  feet.  About  1,500  feet  of  the  work  at  the  head  of  the 
revetment  has  been  lost  by  the  development  of  rapid  erosion  above  the 
work.  Two  cribs  have  been  put  in  during  the  past  year  to  check  further 
encroachment  upon  the  work,  and  considerable  extension  upstream 
above  Fletchers  Field  will  be  required.  Some  of  this  work  will  be  done 
during  the  coming  season. 

Osceola  Bar  lievetment, — ^The  plans  laid  down  for  the  rectification  of 
the  river  through  the  Plum  Point  Reach  required  the  closure  of  the 
chutes  between  Osceola  Bar  and  Bullerton  Towheads  and  holding  the 
river  side  of  the  bar,  which  was  to  form  the  right  bank  of  the  stream. 
The  chutes  were  successfully  closed  by  means  of  pile  dikes,  which 
induced  enormous  deposits  of  silt,  which  practically  obliterated  the  old 
channels. 

The  revetment  of  Osceola  Bar  was  begun  in  1883  and  several  thou- 
sand feet  of  light  work  was  put  in  place.  In  1890  4,500  feet  of  revet- 
ment was  put  in  from  the  head  of  Bullerton  Towhead  upstream,  and  in 
1891  this  was  extended  1,000  feet  farther  upstream. 

In  1895  a  tendency  developed  to  break  through  into  the  old  chute 
between  upper  and  lower  Osceola  Bars,  owing  to  the  decay  of  the  dikes 
built  in  1882  and  1883.  This  was  ett'ectually  checked  by  revetment  3,750 
feet  long  spanning  the  opening. 

During  the  past  year  several  small  breaks  and  defects  in  the  up])er 
bank  paving  have  been  repaired.  Nearly  all  of  the  revetment  on  this 
bar  is  of  the  old  experimental  type,  with  woven  mattress  above  the  low- 
water  line.  The  willows  are  badly  decayed,  and  a  complete  renewal  of 
the  upper  bank  work  will  soon  be  required.  Gaving  that  has  developed 
above  the  head  of  the  work  will  probably  necessitate  an  extension 
upstream  in  the  near  future. 

Bullerton  Towhead  Revetment — The  work  of  holding  this  bank  line 
was  begun  in  1882^  when  1,428  feet  of  revetment  wa^  put  in  around  the 
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head  of  the  towhead.  In  1883  the  work  was  extended  8,000  feet- 
Bepairs  were  also  made  to  the  old  work.  In  1884  the  revetment  was 
extended  500  feet  to  the  foot  of  the  towhead,  and  extensive  repairs 
were  made  to  the  work  of  former  years,  some  of  which  had  been 
damaged  by  seepage  from  water  in  a  pond  back  of  the  work.  The  total 
length  of  the  Bulierton  revetment  was  9,928  feet,  most  of  the  sab- 
acjaeoas  mats  being  100  feet  wide. 

In  1892  the  bar  which  had  served  to  protect  the  above  work  was  cat 
away  and  the  fall  force  of  the  current  swept  along  the  revetment^  which 
soon  showed  signs  of  disintegration,  owing  to  the  scant  width  of  the 
mats.  It  therefore  became  necessary  to  reconstract  the  entire  line. 
Work  was  begun  in  the  fall  of  1893  at  a  point  400  feet  above  the  head 
of  the  towhead  and  extended  downstream  4,056  feet.  A  farther  exten- 
sion of  5,300  feet  was  made  in  1894.  The  mat^  used  in  1893  were  250 
feet  wide;  those  used  in  1894  were  260  feet  wide. 

This  work  is  all  in  good  condition,  and  will  probably  require  nothing 
more  than  slight  repairs  daring  the  coming  year. 

Oold  Dust  Dam. — The  river  below  Gold  Dust  Landing  was  divided 
into  three  channels  by  Elmot  Bar  and  Island  30,  and  tbe  width  in  that 
vicinity  was  so  great  that  contraction  works  became  necessary.  A 
series  of  dikes  was  put  in  in  1882  and  1883  to  close  the  chute  between 
Elmot  Bar  and  the  main  shore.  Two  dikes  were  added  in  1889  and 
1890.  While  these  dikes  were  effective  in  causing  heavy  deposits  of 
sediment  in  the  chutes,  they  proved  to  be  too  light  to  withstand  the 
strain  put  upon  them  by  the  floods,  which  brought  down  large  masses 
of  drift  and  ice.  It  was  therefore  found  to  be  necessary  to  reenfbrce 
them,  and  in  1893  a  substantial  brush  and  stone  dam  was  begun,  extend- 
ing  from  the  main  shore  to  Elmot  Bar.  As  completed  in  that  year,  the 
dam  was  3,000  feet  long  and  13  feet  high  at  the  deepest  x)oint.  It 
settled  considerably,  and  two  breaks  occurred  in  it  in  1894,  which  were 
repaired  during  tbe  same  year,  and  tbe  dam  was  also  raised  to  the 
14-foot  level. 

The  dam  has  continued  to  settle,  and  the  brush  work  where  exposed 
shows  signs  of  decay.  It  is  proposed  to  raise  it  to  the  height  origi- 
nally contemplated,  which  was  16  feet  above  low  water,  and  to  pave  the 
slopes  with  stone  to  prevent  further  destruction  of  the  brush  work. 

For  full  details  concerning  channel  works  and  bank  revetment  in  the 
First  District  attention  is  invited  to  Appendix  2. 

Experimental  dikes. — In  the  temporary  improvement  of  low-water 
navigation  it  is  sometimes  desirable  to  collect  the  water  which  is 
divided  into  several  incipient  channels  and  cause  it  to  flow  through  a 
single  channel.  For  this  purpose  it  has  been  decided  to  test  some  sim- 
ple forms  of  dike  which  can  be  put  in  rapidly  at  small  cost  and  which 
will  not  be  a  serious  obstruction  to  navigation  even  if  left  in  the 
channel. 

During  the  fall  of  1898  a  site  was  selected  along  the  bar  opposite 
Point  Pleasant,  and  490  feet  of  Dike  No.  1  and  982  feet  of  Dike  ^^o.  3 
were  constructed.  Ko  plant  was  available  for  this  work  until  late  in 
tbe  season,  and  high  water  and  running  ice  prevented  the  completion 
of  the  project.  Enough  work  was  done  to  demoTistrate  that  sach 
dikes  can  be  built  and  placed  quite  rapidly  and  at  a  cost  of  less  than 
f  3  per  linear  foot,  and  that  they  are  effective  in  quickly  causing  large 
deposits  of  sediment. 

Further  experiments  on  the  same  lines  are  contem])lated  during  the 
coming  season. 

For  fall  details  of  the  work  with  experimental  dikes  attention  is 
invited  to  Appendix  2. 
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Second  Districty  foot  of  Island  40  to  mouth  of  White  River,  180  miles. — 
Headquarters  at  36  Equitable  Building,  Memphis,  Tenn.  District  offi- 
cers :  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  United  States  Army, 
to  December  5, 1898 ;  from  December  6, 1898,  Capt  B.  Eveleth  Wiuslow, 
Corps  of  Engineers,  United  States  Army. 

Works  for  the  improvement  of  the  channel  and  for  the  protection  of 
caving  banks  in  this  district  are  located  at  Hopetield  Bend,  month  of 
Wolf  Kiver,  Memphis  Harbor,  Nonconnah  Eock,  and  Helena  Harbor. 

Hopefield  Bendy  227  to  230  miles  below  Cairo, — ^This  work  consists  of 
about  16,000  feet  of  bank  protection,  which  covers  the  entire  bend  from 
Mound  City  Landing  to  Hopefield  Point.  It  was  done  to  prevent  the 
rapid  recession  of  the  bank,  which  had  been  going  on  for  some  years  and 
threatened  to  destroy  navigation  along  the  harbor  front  of  Memphis. 
This  work  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river. 

The  revetment  was  begun  in  December,  1882,  at  Mound  Oily  Landing, 
and  was  continued,  with  the  usual  interruptions  caused  by  high  water, 
until  June,  1885,  up  to  which  time  about  10,000  feet  of  bank  had  been 
revetted. 

Repairs  were  made  in  1886,  and  in  1887  the  work  was  extended  down- 
stream 4,000  feet.  In  this  work  the  width  of  the  subaqueous  mats  was 
increased  to  335  feet.    The  width  of  the  earlier  mats  used  was  140  feet. 

Lack  of  funds  prevented  the  extension  of  the  work  in  accordance  with 
the  plans  first  laid  down.  As  a  consequence,  before  it  could  be  com- 
pleted Hopefield  Point,  below  the  revetment,  receded  about  half  a  mile 
beyond  the  line  which  it  was  intended  should  be  held.  The  result  of 
this  was  a  shoaling  in  the  u])per  part  of  Memphis  Harbor  which  has 
caused  serious  injury  to  the  shipping  interests  of  that  port.  From  1882 
to  1888  Hopefield  Point  receded,  from  caving,  a  distance  of  3,000  feet. 

In  1889  the  revetment  was  extended  down  to  the  end  of  the  point, 
and  repairs  to  the  old  work  were  made. 

The  revetment  now  covers  a  length  of  about  16,000  feet.  It  has  been 
repaired  from  time  to  time  as  required.  Considerable  damage  was 
caused  by  the  high  water  of  1898,  which  undermined  the  bank  paving 
and  scoured  out  holes  at  the  junction  of  the  mat  and  bank  work.  Some 
of  these  breaks  were  repaired  during  the  past  year  by  means  of  new 
mats  and  cribs,  and  the  banks  were  repaved.  Further  repairs  of  consid- 
erable extent  are  required,  and  the  entire  line  must  be  held  in  order  to 
preserve  navigation  along  the  harbor  front  of  Memphis. 

For  further  details  concerning  the  work  in  Hopefield  Bend  attention 
is  invited  to  Appendix  2. 

Mouth  of  Wolf  River  J  230  miles  below  Cairo, — ^This  work  is  done 
under  a  special  appropriation,  and  consists  in  the  improvement  of  the 
entrance  to  Wolf  River,  which  flows  through  a  bar  2,100  feet  wide  to 
its  junction  with  the  Mississippi  Kiver.  The  channel  through  this  bar 
and  above  was  obstructed  by  sunken  logs  and  snags  and  the  accumu- 
lation of  sediment  caused  thereby. 

Work  was  begun  under  contract  in  September,  1897,  and  resulted  in 
the  removal  of  29,638  cubic  yards  of  material  in  about  two  months. 
Many  unforeseen  difficulties  were  met  with  and  the  contract  was  termi- 
nated. 

In  July,  1898,  a  dipper  dredge  was  purchased,  and  work  was  resumed 
with  hired  labor.  About  28,000  yards  of  material  and  90  logs  and 
snags  were  removed  from  the  channel. 

As  the  mouth  of  Wolf  River  is  in  slack  water  at  high  stages  of  the 
Mississippi  River,  deposits  of  sediment  are  expected  to  occur  at  such 
times^  and  their  remov.'^l  annually  by  dredging  will  be  necessary. 
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For  ftirther  details  coiiceniing  the  work  at  month  of  Wolf  River 
attention  is  invited  to  Appendix  2. 

Memphis  Harbor ^  229  1-2  to  232  1-2  miles  below  Cairo. — The  work  in 
Memphis  Harbor  consists  in  protecting  the  banks  from  erosion.  It  has 
been  done  nuder  special  appro])riations  made  by  the  United  States,  by 
allotments  made  from  appropriations  for  the  general  improvement  of 
the  river,  by  fnnds  supplied  by  the  citizens  of  Memphis,  and  by  the 
Bridge  Company.  About  10,160  linear  feet  of  revetment  has  been  put 
in  by  the  Government,  and  a  system  of  dikes  covering  2,206  feet  of 
bank  was  pat  in  with  the  commission  plant  and  with  funds  furnish^ 
by  the  citizens  of  Memphis.  Repairs  to  these  dikes  were  made  in  18971 
The  Bridge  Company  placed  about  2,100  feet  of  revetment  in  the  vicinity 
of  the  east  abutment  of  the  bridge. 

At  the  date  of  the  last  report  there  remained  a  gap  of  1,200  feet 
between  the  Government  revetment  and  the  bridge  revetment.  This 
gap  was  closed  in  the  fall  of  1898.  The  total  length  of  the  Govern- 
ment revetment  along  the  Memphis  front  is  now  lii,36G  feet,  and  it  is 
all  in  good  condition.  The  bank  in  the  vicinity  of  the  citizens'  dikes 
shows  some  signs  of  weakness,  and  it  is  probable  that  some  work  wU 
be  required  to  remedy  the  defects  in  the  near  future. 

The  recession  of  Hopefield  Bend  caused  a  fill  along  the  upper  portion 
of  the  harbor  which  has  cut  off  about  1 ,500  feet  of  the  ])aved  steamboat 
landing.  This  subject  has  received  special  consideration  in  another 
part  of  this  report. 

For  further  details  of  the  work  in  Memphis  Harbor  attention  is 
invited  to  Appendix  2. 

Nonconnah  Eock,  236  miles  from  Cairo, — The  recession  of  the  Ten- 
nessee shore  left  an  obstruction  of  ferruginous  sandstone  and  cemented 
gravel,  which  became  so  dan*iorou8  to  navigation  as  to  require  removal. 
The  work  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river. 

In  1893  a  contrai^t  was  entered  into  for  the  removal  of  that  portion 
of  the  rock  which  interfered  with  navigation.  The  effort  was  not  suc- 
cessful, owing  to  lack  of  pro])er  plant,  and  only  335  cubic  yards  of 
material  was  removed  when  the  contract  was  canceled,  in  1896  the 
work  was  taken  up  by  hired  labor,  with  plant  made  especially  for  the 
purpose,  and  with  it  2,333  cubic  yards  of  rock  were  removed.  This  cut 
the  rock  down  to  6  feec  below  low  wjiter.  The  work  was  resumed  in 
1898,  when  2,314  cubic  yards  of  rock  were  removed,  leaving  a  depth 
of  7  feet  over  the  rock  at  extreme  low  water.  No  further  work  is 
contemplated. 

For  details  of  this  work  attention  is  invited  to  Appendix  2. 

Helena  Harbor^  306  miles  below  Cairo, — The  object  of  this  work  is  to 
prevent  the  encroachment  of  the  river  along  the  harbor  front  of  Helena, 
Ark.  The  work  is  carried  on  under  s])ecial  approi)riations  made  for  the 
purpose  of  protecting  the  banks.  The  work  was  begun  in  1889  under 
a  project  for  600  feet  of  continuous  revetment  and  5  spur  dikes,  to  cover 
a  front  of  about  3,000  feet.  The  revetment,  613  feet  long,  was  saocess- 
fully  completed.  The  two  upper  dikes  were  completed  and  the  others 
were  partially  completed  after  serious  interruptions  by  high  water  and 
drift. 

In  1896  a  continuous  revetment  was  put  in,  extending  from  Dike  'So. 
4  downstream  about  1,600  feet,  with  a  spur  dike  of  brush  and  stone  at 
the  lower  end.  Repairs  were  also  made  to  the  spur  dikes  formerly 
l)la(^ed.  In  1898  the  revetment  was  continued  downstream  926  feet, 
and  repairs  to  the  old  work  were  made. 
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At  the  present  thne  5,036  feet  of  bank  is  protected  by  revetment. 
Some  of  this  work  near  the  upper  end  shows  signs  of  failure  and  will 
require  renewal. 

For  further  details  attention  is  invited  to  Appendix  2. 

Third  district,  mouth  of  White  River  to  Warrenton,  Miss.j  220  miles, — 
Headquarters  at  64  Equitable  Building,  Memphis,  Tenn.  District  offi- 
cer, Oapt.  H.  C.  Newcomer,  Corp  of  Engineers,  United  States  Army. 

In  this  district  the  works  for  the  improvement  of  the  channel  and 
the  rectification  of  the  banks  are  located  at  Lake  Bolivar  Front,  Ash- 
brook  Neck,  Greenville,  Lake  Providence  Reach,  and  Delta  Point.  A 
brief  account  of  each  of  these  works  is  given  below.  Detailed  accounts 
are  given  in  previous  reports  of  the  commission. 

Lake  Bolivar  Frontj  417  miles  below  Cairo, — This  work  is  done  under 
allotments  from  appropriations  for  the  general  improvement  of  the 
river.  It  consists  of  continuous  bank  revetment,  that  was  put  in  to 
prevent  the  destruction  of  a  large  levee  across  the  head  of  Lake  Boli- 
var, which  was  threatened  by  the  rapid  caving  of  the  adjacent  bank. 
The  work  was  done  in  1888  and  1889,  when  4,250  linear  feet  of  revet- 
ment was  constructed.  Repairs  were  made  in  subsequent  years  to 
1894,  and  with  the  exception  of  a  few  minor  defects  in  the  upper  bank 
paving  the  work  seems  to  be  in  good  condition  and  has  successfully 
accomplished  the  purpose  for  which  it  was  intended.  The  length  of 
eflective  revetment  is  now  about  3,775  feet.  No  further  work  other 
than  minor  repairs  is  contemplated. 

For  full  details  attention  is  invited  to  Appendix  3. 

Ashhroolc  Neck,  446  miles  below  Cairo. — The  work  at  this  point  is 
done  under  allotments  from  appropriations  for  the  general  improve- 
ment of  the  river.  The  object  of  the  work  was  to  prevent  a  threat- 
ened cutoff  which  would  have  seriously  disturbed  the  regimen  of  the 
river  for  a  considerable  distance  above  and  below  and  brought  disaster 
to  towns,  levees,  and  other  works  along  the  river  banks.  The  work  was 
begun  in  1890,  when  2,820  linear  feet  of  continuous  revetment  was 
placed.  During  the  following  year  it  was  extended  4,300  feet;  2,610 
feet  were  added  in  1892-93,  and  1,475  feet  in  1894-95,  making  a  total 
length  of  protected  bank  of  11,205  feet.  Repairs  were  made  in  1894 
and  1897.  A  levee  7,300  feet  long  was  built  in  1891-92  along  the  axis 
of  the  neck  to  prevent  the  surface  erosion  arising  from  the  rapid  flow 
across  the  i)oint  to  the  bend  below,  a  distance  of  only  2,000  feet.  This 
levee  was  badly  damaged  during  the  flood  of  1892,  but  the  large 
accumulations  of  drift  which  were  left  by  that  flood  along  the  upper 
side  of  the  neck  served  to  (^heck  the  current  and  caused  a  large  deposit 
of  sand.  In  lieu  of  rebuilding  the  levee  this  drift  accumulation  has 
been  encouraged  by  felling  trees  and  tilling  in  with  brush. 

Repairs  to  the  revetment  were  made  during  the  past  year  covering 
a  small  break  near  the  middle  of  the  work.  High  water  prevented 
fiirther  repairs.  The  revetment  has  been  thoroughly  effective  in  check- 
ing the  erosion,  and  no  extension  is  necessary  at  present.  About  9,990 
feet  of  the  work  is  still  in  good  condition.  In  order  to  maintain  it, 
repairs  will  be  required  as  defects  develop. 

For  further  details  of  this  work,  attention  is  invited  to  previous 
reports  of  the  commission  and  Appendix  3  herewith. 

Greenville  Harbor,  478  miles  below  Cairo, — This  work  has  been  done 
under  special  appropriations  and  allotments  from  appropriations  for  the 
general  improvement  of  the  river,  supplemented  by  funds  subscribed 
by  the  citizens  of  Greenville  in  1887,  It  has  for  its  object  the  rectifica- 
tion of  the  banks  to  prevent  the  encroachment  of  the  river  upon  the 
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town  of  Oreenville,  Miss.,  aud  also  to  prevent  the  destruction  of  the 
controlling  levee  line  wbich  protects  the  Yazoo  Basin  from  overflow. 

The  recession  of  the  bank  in  the  bend  immediately  above  Greenville 
amounted  to  about  4,U00  feet  from  1882  to  1894.  The  work  began  in  1887 
alongtheimmediatefrontof  Greenville,  the  project  being  to  hold  the  bank 
in  that  vicinity  by  means  of  ten  submerged  spur  dikes  resting  on  foun- 
dation mats  and  place<l  about  500  feet  apart,  leaving  spaces  of  300  feet  of 
'  unprotected  bank  between  the  spurs.  The  spurs  extended  out  into  the 
river  from  375  to  415  feet.  The  foundation  mats  were  200  feet  wide  and 
extended  about  50  feet  beyond  the  ends  of  the  spurs.  The  finished 
spurs  ranged  from  6  to  24  feet  in  height.  This  protection  covered  about 
5,000  feet  of  bank.  The  rapid  erosion  of  the  bank  above  Greenville 
continued,  and  in  order  to  check  it  in  a  measure  and  save  the  dike  work 
below  a  mat  706  feet  long  by  250  feet  wide  was  sunk  in  1888  at  a  point 
about  4,000  feet  above  the  upper  spur.  The  necessity  of  revetting  the 
entire  bend  had  long  been  ai)parent,  but  the  funds  available  at  this  time 
would  only  permit  this  small  amount  of  work. 

In  1889  two  additional  spur  dikes  and  one  pile  dike  were  put  in  above 
the  original  spurs.  The  caving  continued  in  the  upper  part  of  the  bend 
and  soon  resulted  in  flanking  the  upper  dikes  and  finally  destroyed 
them.  As  soon  as  funds  became  available  for  the  continuous  revetment 
of  the  bend  this  work  was  taken  up  and  was  carried  on  during  the  years 
1891  to  1894,  during  which  time  14,137  linear  feet  of  revetment  was  put 
in  place.  Eepairs  were  also  made.  The  flood  of  1894  did  further  dam- 
age to  the  spurs  originally  built.  In  1896  repairs  amounting  to  677  feet 
of  new  revetment  were  made.  Repairs  were  also  made  in  1897  and  1898. 
The  high  water  of  1898  caused  serious  damage  to  about  600  linear  feet 
of  the  revetment  at  the  head  of  the  work,  and  about  4,000  feet  was 
lost  in  the  body  of  the  work,  due  to  the  failure  of  the  subaqueous  mats. 
During  the  past  year  extensive  repairs  have  been  made.  These  repairs 
consisted  in  placing  3,790  feet  of  channel  mat  300  feet  wide,  1,318 
feet  of  channel-mat  250  feet  wide,  and  6.300  feet  of  grading  and  pav- 
ing on  the  upper  bank.  Ten  pocket-mats  were  made  and  sunk  where 
the  revetment  showed  signs  of  weakness.  Three  small  brush  and  stone 
dikes  were  built  at  the  top  of  the  bank  to  prevent  erosion  behind  the 
revetment.  The  work  was  much  delayed  during  the  season  by  quaran- 
tine restrictions,  and  high  water  prevented  the  completion  of  the  repairs. 

At  present  the  effective  revetment,  including  the  seven  spur  dikes 
which  are  still  intact,  covers  a  length  of  14,500  feet,  nearly  all  of  which 
is  in  good  condition.  It  will  be  necessary  to  extend  the  work  up  stream 
to  cover  the  damaged  portion  near  the  upper  end,  and  also  make  such 
repairs  from  year  to  year  as  may  be  required  to  maintain  the  revet- 
ment in  good  condition.  For  full  details  of  this  work  see  previous 
reports  of  the  commission  and  Appendix  3  herewith. 

Lake  Providence  Beach,  517  to  5o2  miles  below  Cairo, — The  work  in  this 
vicinity  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river.  This  reach  presented  the  most 
serious  obstructions  to  low  water  navigation  of  any  portion  of  the  river 
below  Oairo,  except,  perhaps,  the  Plum  r*oint  Eeach.  The  depths  were 
often  as  low  as  4^  to  5  feet  on  the  crossings.  It  was  therefore  selecte<l 
by  the  commission  as  one  of  the  reaches  where  a  project  for  systematic 
improvement  should  be  carried  out. 

The  original  project  provided  for  the  closing  of  all  side  chutes;  con- 
traction works,  for  the  purpose  of  giving  the  low  water  channel  a  uni- 
form width  of  about  3,000  feet,  and  revetment  to  prevent  the  erosion  of 
the  banks.  Under  this  project  systems  of  dikes  were  built  along  the 
left  bank  at  Duncansby,  Mayersville,  Baleshed,  and  Stack  Island,  and 
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along  the  right  bank  at  Cottonwood  and  Elton.  The  banks  were 
revetted  in  Loaisiana  Bend  and  along  the  river  front  of  Mayersville 
Island.  The  work  was  begun  in  1882  and  continued  until  1886.  Details 
as  to  the  amount  of  the  various  kinds  of  work  done  will  be  found  in 
the  report  of  the  commission  for  1895,  page  3843,  and  in  Appendix  3 
herewith. 

These  works  resulted  in  a  decided  improvement  in  the  channel  depths, 
but  they  proved  to  be  much  too  light  to  long  withstand  the  ravages  of 
the  floods.  Eevetment  was  prohibited  by  Congressional  enactment, 
appropriations  failed,  and  the  repairs  and  extensions  deemed  necessary 
to  strengthen  and  hold  the  work  already  done  could  not  be  made,  and 
in  consequence  of  this  the  uncompleted  works  were  badly  wrecked. 
Portions  of  the  Baleshed  and  Stack  Island  systems  of  dikes  were  all 
that  remained  of  the  original  work  in  1889,  when  slight  repairs  were 
made.  The  latter  was  effective  in  closing  the  Stack  Island  chute, 
which  was  the  main  low- water  channel  when  the  improvement  of  the 
reach  began.  Portions  of  these  dikes  are  still  in  place.  Despite  the 
destruction  of  so  large  a  proportion  of  the  works  it  was  found  that  they 
had  served  a  very  useful  purpose  in  materially  improving  the  naviga- 
tion of  the  entire  reach,  which  still  continues  much  better  than  it  was 
before  the  work  was  begun. 

The  condition  of  the  works  is  fully  set  forth  in  the  reports  of  the 
commission  of  December  28, 1888,  page  2593,  and  June  20, 1889,  page 
2596. 

LouiHana  Bend  Revetment^  522  miles  from  Cairo. — Work  was  actively 
resumed  iu  1889.  The  importance  of  controlling  the  approach  to  the 
upper  end  of  the  reach  was  recognized  from  the  first,  when  12,500  feet 
of  the  caving  bank  in  Louisiana  Bend  was  revetted.  This  work  was 
lost  for  the  reasons  already  set  forth,  and  its  destruction  had  much  to 
do  with  the  loss  of  the  works  below. 

On  resumption  of  the  work  6,024  linear  feet  of  revetment  was  put  in 
along  the  upper  part  of  Louisiana  Bend  iu  1889  and  1890.  During  the 
next  two  seasons  the  work  was  extended  downstream  11,059  feet.  Since 
1893  the  work  in  the  bend  has  been  confined  to  repairs  to  the  revet- 
ment, especially  where  it  crosses  the  mouth  of  Old  Eiver.  Here  seven 
spur  dikes  of  brush  and  stone  have  been  constructed  to  prevent  scour 
behind  the  revetment  at  high  water.  Eepairs  amounting  to  about  1,247 
linear  feet  of  new  revetment  were  made  in  1896  and  1897. 

The  flood  of  1897  developed  several  breaks  in  the  revetment,  the 
thorough  repair  of  which  will  require  the  construction  of  about  2,900 
linear  feet  of  new  work.    No  work  has  been  done  during  the  past  year. 

The  revetment  now  in  place  covers  a  length  of  about  15,820  feet  of 
bank.  Ko  general  recession  of  the  revetted  portion  of  the  bank  has 
occurred  since  the  revetment  was  completed. 

For  further  details  of  this  work  attention  is  invited  to  Appendix  3, 
submitted  herewith. 

Lake  Providence  revetment^  540  miles  from  Cairo. — The  rapid  erosion 
of  the  bank  along  the  front  of  Lake  Providence  threatened  to  destroy 
the  town  and  a  very  large  levee  which  crosses  the  foot  of  the  lake,  the 
destruction  of  which  would  require  a  long  line  of  levee  to  be  built 
around  the  lake.  It  was  therefore  decided  to  hold  the  bank  by  means 
of  continuous  revetment,  and  work  was  begun  in  1894.  It  is  done  under 
allotments  from  appropriations  made  for  the  general  improvement  of 
the  river. 

During  the  working  season  of  1894-95  about  10,140  feet  of  revetment 
was  put  in.  In  1898  the  caving  above  the  revetment  became  so  active 
as  to  threaten  the  head  of  the  work.    In  order  to  protect  it  the  work 
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was  extended  300  feet  upstream  into  a  pocket  formed  by  the  caving. 
This  work  was  began  in  January,  1899,  but  was  suspended  on  account 
of  high  water.  Operations  were  resumed  during  the  latter  part  of  Feb- 
ruary, and  after  considerable  difiQculty  a  mat  was  8unk  420  feet  long 
and  290  feet  wide.    The  high  stage  of  river  prevented  all  bank  paving. 

In  order  to  fully  protect  the  levees  which  are  threatened  by  the  ero- 
sion above  the  revetment,  it  will  be  necessary  to  extend  the  work 
upstream  and  repair  the  old  work.  Provision  has  already  been  made 
for  an  extension  of  about  2,000  feet. 

The  estimated  length  of  revetment  in  good  condition  at  the  present 
time  is  about  9,800  feet.  It  has  been  efi'ective  in  checking  the  reces- 
sion of  the  bank. 

For  details  of  this  work  attention  is  invited  to  Appendix  3,  submitted 
herewith. 

Delta  Point  revetment j  598  miles  below  Cairo. — In  1876  a  cut-off 
occurred  which  left  the  city  of  Vicksburg  on  a  lake  some  distance  from 
the  river  proper.  Tliis  distance  was  rapidly  increased  by  the  recession 
of  the  right  bank  of  the  cut-off,  now  known  as  Delta  Point. 

From  1878  to  1881  the  point  was  revetted  for  a  distance  of  5,400 
feet,  and  one  mattress  spur  dike  and  two  screen  dikes  were  built  to 
prevent  this  recession,  which  threatened  the  destruction  of  Vicksburg 
Harbor.    This  work  was  done  under  the  Engineer  Department. 

In  1882  the  work  was  placed  under  the  su])ervision  ot  the  Missis- 
sippi River  Commission.  From  1882  to  1885  the  point  was  revetted 
for  a  length  of  5,383  feet.  In  this  work  the  mats  used  were  from  150 
to  175  feet  wide. 

In  1893  and  1894  the  work  was  extended  upstream  1,065  feet,  the 
mats  used  being  300  feet  wide.  Eepairs  to  the  previous  work  were 
also  made. 

After  the  flood  of  1897  it  was  found  that  considerable  caving  had 
taken  place  immediately  above  and  below  the  work,  and  an  extension 
of  the  revetment  was  needed.  Plans  were  made  to  extend  the  revet- 
ment about  900  feet  upstream  and  800  feet  downstream  during  the 
past  year,  but  the  season  was  not  favorable  for  such  work,  and  it  was 
deferred  until  the  coming  year,  when  it  will  be  taken  up.  The  work 
in  place  is  doing  good  service. 

A  summary  of  the  work  done  by  the  commission  in  the  improve- 
ment of  Vicksburg  Harbor  is  given  in  their  annual  report  of  1897, 
page  3728. 

The  river  and  harbor  act  of  July  13, 1892,  provided  for  the  improve- 
ment of  Vicksburg  Harbor  by  the  diversion  of  Yazoo  River  into  Cen- 
tennial Lake,  which  is  now  being  done  by  the  Engineer  Department. 

Attention  is  invited  to  Appendix  3  for  further  details  of  the  work  at 
Delta  Point. 

Fourth  districtj  Warrenton^  Miss.,  to  Head  of  the  FasseSj  453  miles. — 
Headquarters  at  3232  Prytania  street,  New  Orleans,  La.  District  offi- 
cers: Maj.  J.  H,  Willard,  Corps  of  Engineers,  United  States  Army, 
from  the  beginning  of  the  year  until  November  30,  1898;  Capt.  Henry 
Jervey,  Corps  of  Engineers,  United  States  Army,  from  November  30, 
1898,  to  March  23, 1899;  Maj.  George  McC.  Derby,  Corps  of  Engineers, 
United  Sates  Army,  from  March  23, 1899. 

The  works  for  the  improvement  of  the  channel  and  the  rectification 
of  the  banks  in  this  district  include  the  improvement  of  the  harbor  at 
Natchez,  Miss.,  and  Vidalia,  La.,  the  improvement  at  the  junction  of 
the  Mississippi,  Bed,  and  Atchafalaya  rivers,  and  the  protection  of  the 
banks  in  the  harbor  of  New  Orleans. 
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Harbors  of  Natchez^  Miss.^  and  Vidaliaj  La.j  700  miles  below  Oairo.-^ 
This  work  is  located  in  Giles  Bend  and  consists  of  a  series  of  spar  dikes 
placed  at  intervals  of  450  feet  alon^  the  caving  bend  and  a  levee  con- 
structed along  the  axis  of  the  neck  to  prevent  surface  erosion  during 
overflow  stages.  It  is  carried  on  under  special  appropriations  for  the 
improvement  of  Natchez  and  Yidalia  harbors,  and  allotments  Irom 
appropriations  for  the  general  improvement  of  the  river.  Its  object  is 
to  fix  the  bank  lines  in  Giles  Bend  so  as  to  prevent  a  threatened  cut- 
off, which  would  seriously  injure  the  harbor  of  Natchez  and  destroy  the 
town  of  Yidalia,  besides  endangering  important  levees  and  towns  for 
many  miles  above  and  below  in  consequence  of  the  increased  caving  of 
the  banks  which  would  ensue. 

In  1858  the  distance  across  the  neck  was  about  3  miles.  By  1883  the 
caving  had  reduced  the  width  to  about  «sOOO  feet.  From  1^83  to  1897 
the  erosion  in  the  deepest  part  amouTited  to  3,200  feet  on  the  upper  side 
of  the  point,  but  a  till  1,300  feet  in  width  occurred  on  the  lower  side  of 
the  point,  so  that  the  bank  line  has  extended  over  the  bend  where 
formerly  the  wafer  was  more  than  100  feet  in  depth.  The  changes  in 
the  relative  positions  of  the  caving  on  the  upper  side  of  the  point  and 
the  tilling  on  the  lower  side,  where  at  one  time  it  was  caving,  have  been 
such  that  the  change  in  the  width  of  the  neck  at  the  narrowest  point 
since  1883  has  been  comparatively  slight. 

Under  the  direction  of  the  Engineer  Department  a  project  was  pre- 
pared in  1880  to  protect  the  harbors  of  Natchez  and  Vidalia  by  revet- 
ting 1^1  miles  of  Giles  Bend  and  6  miles  of  Marengo  Bend,  and  under 
that  pioject  some  work  was  done  in  the  latter  bend. 

In  1881  the  work  was  taken  up  in  Giles  Bend,  where  some  4,500  linear 
feet  of  bank  was  covered  by  a  system  of  open  dike  work  and  screens 
made  of  sawed  lumber  and  poles,  the  shore  ends  of  the  dikes  being 
reenforced  with  mattresses.  Some  of  these  screen  dikes  extended  out 
000  feet  from  the  bank  into  water  120  feet  deep.  They  were  held  in 
pla(*e  by  cribs  tilled  with  stone. 

The  above  work  was  done  under  special  appropriations  amounting 
to  $90,000.  In  1882  the  work  came  under  the  jurisdiction  of  the  com- 
mission, with  an  unexpended  balance  of  about  $8,000.  (See  Annual 
Rei)ort  of  1891,  page  3410.)  A  project  was  prepared,  but  no  funds 
were  made  available  for  continuing  the  work  until  July  13, 1892,  when 
the  sum  of  $80,000  was  appropriated.  All  of  the  old  work  had  disap- 
peared long  before  this  time. 

The  tirst  work  decided  on  was  the  construction  of  the  levee  along  the 
axis  of  Cowpen  Point,  as  the  amount  appropriated  was  not  sut!icient  to 
commence  so  extensive  a  work  as  the  revetment  of  the  bend.  Ditli- 
culties  in  getting  the  right  of  way  for  the  levee  caused  delay,  and  the 
condemnation  proceedings  which  became  necessary  were  not  settled 
until  September  15, 1894.  The  construction  of  the  levee  was  begun  in 
October,  1894,  and  completed  in  March,  1895.  It  extends  trom  the 
blutfs  out  along  the  axis  of  the  point  for  a  distance  of  19,500  feet,  and 
contains  267,810  cubic  yards  of  earthwork.  In  1897  the  levee  was 
enhirged  by  the  addition  of  86,000  cubic  yards  of  earth,  and  the  exposed 
end  of  the  levee  was  protected  with  rock  revetment. 

The  construction  of  spur  dikes  for  the  purpose  of  preventing  further 
recession  of  the  banks  in  Giles  Bend  was  begun  in  August,  1897,  and 
by  January  4, 1898, 15  spurs  had  been  successfully  placed.  The  advent 
of  high  water  prevented  further  extension  of  the  work.  The  upper  spur 
is  located  near  the  upper  limit  of  caving,  and  the  work  as  a  whole  covers 
about  7,04»0  feet  of  bank.    Each  spur  consists  of  a  foundation  mat  150 

miQW ^208 
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feet  wide  by  300  feet  long  and  2  feet  thick,  and  2  cribs  6  by  24  by  200 
feet  and  6  by  16  by  250  feet,  respectively.  They  are  sank  normal  to 
the  bank  at  iutervals  of  aboat  450  feet.  A  strip  of  bank  50  feet  wide 
along  the  axis  of  the  dike  is  graded  and  paved  from  the  low  water  line 
np  to  abont  a  35- foot  stage.  A  single  line  of  piles  spaced  about  a  foot 
apart  was  also  driven  along  the  prolongation  of  the  axis  of  each  crib 
toward  the  top  of  the  bank.  The  object  of  these  piles  was  to  check  the 
current  and  prevent  scour  along  the  upper  bank.  The  accumulation  of 
drift  against  the  piling  formed  so  much  of  an  obstruction  to  the  flow 
that  the  eddy  effect  increased  rather  than  diminished  the  scour,  and 
the  piling  was  therefore  cut  down.  Work  was  resumed  September  8, 
1898,  and  continued,  with  many  interruptions  due  to  quarantine  restric- 
tions, until  January  31, 1899,  when  it  was  entirely  suspended  on  account 
of  high  water.  During  this  time  a  spur  was  put  in  between  spurs  8 
and  9,  with  npjier  bank  paving  of  brick  150  feet  wide.  Sections  of  mat 
were  also  sunk  below  spurs  5, 6,  and  14  and  above  spurs  5  and  7.  These 
repairs  were  made  necessary  by  the  erosion  between  the  spurs,  which 
had  injured  the  work  in  several  places  and  even  threatened  to  destroy 
some  of  the  dikes  entirely.  Extensive  repairs  will  be  made  during  the 
coming  season  by  placing  a  continuous  revetment  between  the  spurs 
below  the  low  water  line.  A  general  extension  of  the  work  to  the  lower 
end  of  the  bend  is  urgently  needed,  and  ample  funds  should  be  pro- 
vided for  that  pur)>ose.  Full  details  of  the  work  at  Natchez  and 
Vidalia  harbors  will  be  found  in  Appendix  4  attached  hereto. 

Junction  of  the  MutsUnppi,  Red^  and  A  tchafalaya  rivers^  Louiiianaj  764 
miles  below  Cairo. — ^The  work  in  this  locality  has  for  its  objects  the  lim- 
itation and  control  of  the  outflow  through  the  Atchafalaya  and  the 
improvement  of  the  low-water  channels  from  the  Mississippi  Biver  to 
the  Bed  and  Atchafalaya  rivers.  A  full  description  of  the  locality  is 
given  in  the  Annual  Bei)ort  of  1888,  page  2297,  and  1892,  page  3207. 
The  work  consists  of  a  series  of  sill  dams  in  the  Atchafalaya,  about  5 
miles  below  its  head,  and  annual  dredging  in  lower  Old  Biver  daring 
low-water  stages.  It  is  carried  on  under  special  appropriations  and 
allotments  made  from  appropriations  for  the  general  improvement  of 
the  Mississippi  Biver. 

Work  on  sill  No.  1  in  the  Atchafalaya  was  begun  in  August,  1887. 
The  sill  is  located  about  500  feet  below  the  mouth  of  Bayou  des  Glaizes 
and  extends  entirely  across  the  stream  from  one  high-water  bank  to  the 
other,  and  is  normal  to  the  current.  The  sill  was  made  of  willow  mat- 
tress 3  feet  thick,  75  feet  wide,  and  304  feet  long,  sunk  in  place  with 
about  42  pounds  of  rock  for  e  <ch  square  foot  of  surface.  The  banks 
were  graded  and  the  mattress  on  the  left  bank  was  carried  to  high- 
water  mark.  On  the  right  bank  the  sill  was  connected  with  the  levee 
by  two  earth  embankments  paved  with  stone.  The  sill  as  completed 
is  304  feet  wide. 

In  1888  a  dam  was  built  on  this  sill,  the  crest  of  which  was  carried 
np  to  within  0  feet  of  low-water  mark,  the  average  height  being  about 
15  feet.  This  dam  was  made  up  of  alternate  layers  of  willow  mattress, 
hard  clay  and  gravel,  with  a  heavy  covering  of  stone  over  the  top  layer. 
The  upper  edge  of  the  dam  is  20  feet  below  the  upstream  edge  of  the 
sill.  It  is  100  feet  wide  at  the  base  and  30  feet  wide  on  top.  This  dam 
reduced  the  area  of  the  cross  section  at  low  water  from  15,147  square 
feet  to  4,471  square  feet,  and  at  high  water  from  63,479  square  feet  to 
50,710  square  fi^et. 

In  1888-89  Dam  No.  3  was  constructed  at  a  point  about  1,750  feet 
below  Dam  No.  1,  the  material  and  form  of  construction  being  the  same 
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as  employed  in  the  first  dam.  Minor  repairs  were  made  to  the  dams  in 
1894. 

At  the  present  time  it  is  fonnd  that  the  crests  of  the  dams  have 
settled  to  a  cousiderable  extent,  dae  largely  to  a  compressing  of  the 
structure  itself  rather  than  sinking  into  the  bed  of  the  stream.  The 
ends  of  the  sills,  consisting  of  willow  mats,  above  the  low-water  line 
are  badly  decayed,  but  the  banks  covered  by  them  show  no  tendency 
to  erosion.*  An  examination  of  the  bed  of  the  stream  in  December, 
1898,  shows  that  the  sill  dams  have  been  entirely  successful  in  limiting 
the  discharge  and  checking  the  tendency  to  enlargement.  The  depth 
of  the  channel  from  the  head  of  the  Atchafalaya  to  a  point  several 
miles  below  the  dams  has  remained  practically  unchanged,  with  the 
exception  of  the  scour  on  the  lower  side  of  the  dams.  If  this  scour 
should  continue  it  would  very  soon  injure  the  dams,  and  in  order  to 
preserve  them  the  sill  mats  will  be  widened  in  the  locality  where  the 
scour  is  most  active.  These  extensions  will  be  made  during  the  coming 
season. 

A  survey  of  lower  Old  Eiver  was  made  during  the  past  winter  for 
the  purpose  of  ascertaining  what  changes  had  occurred  since  1894 
between  the  mouth  of  Old  River  and  the  head  of  the  Atchafalaya. 
The  mean  of  all  the  cross  sections,  112  in  number,  referred  to  the  35- foot 
stage  at  Barbres  Landing,  shows  an  average  increase  in  cross  sectional 
area  of  942  square  feet,  or  about  4^  per  cent.  The  average  dei)th 
increased  4.2  feet,  or  about  17  per  cent;  the  average  width  decreased 
76  feet,  or  about  10  per  cent. 

There  has  been  a  very  marked  recession  of  the  right  bank  of  Old 
Eiver  near  its  mouth,  which  has  amounted  to  about  900  feet  in  four 
years.  Aside  from  this,  the  changes  have  not  been  great  enough  to 
require  attention  at  the  present  time.  During  the  low- water  season  of 
1898  the  dredge  Ram  was  in  the  field  from  August  7  to  November  17, 
and  was  engaged  in  actual  dredging  forty-three  and  one-half  days  of 
ten  hours  each,  during  which  time  73,800  cubic  yards  of  material  was 
removed.  The  dredge  was  idle  twenty-eight  days  while  the  river  was 
too  hig:h  to  require  dredging.  A  good  navigable  depth  from  the  Mis- 
sissippi Biver  to  the  Atchafalaya  and  Ked  rivers  was  easily  maintained 
throughout  the  season. 

For  further  details  concerning  the  ox)erations  at  the  junction  of  the 
Bed  and  Atchafalaya  rivers,  attention  is  invited  to  Appendix  4  here- 
with. 

New  Orleans  Harbor j  966  miles  below  Cairo. — ^The  work  is  done  under 
a  special  appropriation  made  for  the  improvement  of  New  Orleans 
Harbor.  The  original  project  provided  for  the  protection  of  about 
50,000  feet  of  bank  by  means  of  continuous  revetment  and  spurs.  The 
object  of  the  work  is  to  prevent  the  erosion  of  banks  along  the  harbor 
front,  where  even  a  comparatively  slight  recession  would  cause  great 
damage  to  valuable  property.  The  caving  is,  however,  sometimes  quite 
extensive,  and  in  such  cases  great  damage  may  be  done.  In  October, 
1891,  the  river  fi*ont  in  the  vicinity  of  French  Market,  covering  an  area 
some  200  feet  in  width  and  about  1,600  feet  long,  subsided  from  5  to  10 
feet,  carrying  with  it  the  tracks  of  the  Louisville  and  Nashville  an^ 
Southern  Pacific  railways,  the  wharf,  and  several  small  buildings. 

The  work  was  begun  in  1883  at  the  head  of  Carrollton  Bend,  where 
a  mat  400  feet  wide  and  470  feet  long  was  sunk,  when  high  water  and 
lack  of  material  caused  a  suspension  of  operations. 

Oouldsboro  Bend. — In  1884  the  work  was  taken  up  in  Oouldsboro 
Bend.    The  caving  had  become  active,  and  two  spur  dikes  were  put  in 
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Donnal  to  the  general  direction  of  the  bank  and  another  Bpnr 
about  half  finiBlied.  Tbene  Bpurn  conniHt  of  a  foundation  mattress  of 
billow  and  stone  200  feet  wide  and  350  long.  On  this  foundation  are 
placed  kIx  cribs,  one  above  the  other,  constructed  of  poles  filled  in  with 
brush  and  ballasted  with  stone.  The  bottom  crib  is  60  feet  wide,  and 
its  upstream  edge  is  ])laced  70  feet  below  the  upper  edge  of  the  founda- 
tion mattress.  The  bottom  crib  is  the  shortest,  and  they  increase  in 
length  so  that  the  top  crib,  which  is  22  feet  wide,  has  a  slopj  of  about 
3  horizontal  to  1  vertical  from  the  low-water  line  to  deep  water  in  the 
channel.    The  dikes  extend  out  in  the  stream  about  3(K)  feet. 

In  1886-87  two  more  spurs  were  put  in  place  in  Gouldsboro  Bend. 
In  the  winter  of  1887-88  the  untinishc<l  spur  dike  of  the  first  season 
was  completed,  additions  were  made  to  one  of  the  spurs  of  the  previous 
seas4>n,  and  a  new  spur  was  built.  This  last  spur  was  the  largest  one 
of  the  system,  it  being  about  40  feet  high,  with  the  river  end  resting  in 
100  feet  of  water. 

Greenville  Bend. — ^Two  spur  dikes  were  constructed  in  Greenville 
Bend  op|M)site  AuUubon  Park  in  1888-89.  These  spurs  are  450  feet 
long  and  extend  to  a  maximum  de])th  of  150  feet.  They  are  located 
about  1,(M)0  feet  apart.  The  upper  spur  was  about  00  feet  high  and  the 
lower  spur  about  48  feet  high.  Tliey  were  built  with  a  top  slope  of  1 
on  3  from  the  low-water  line  to  deep  water. 

Third  diMtrict  tcotk. — Four  spur  dikes  were  built  in  1889  in  the 
third  district  of  the  city  of  New  Orleans,  extending  from  the  foot  of 
Emily  street  downstream.  They  were  put  in  at  intervals  of  about 
1,000  feet.  The  river  in  this  vicinity  had  encroached  so  far  upon  the 
city  front  that  it  became  necessary  to  move  the  levee  back  so  that  it 
practically  destroye<l  an  improved  street.  It  was  therefore  important 
to  stop  all  further  recession  of  the  bank  line.  To  this  end  the  spurs 
in  this  locality  were  connected  with  the  levee  by  a  bank  of  earth  extend- 
ing from  the  end  of  the  spur  proper  at  the  low- water  line  to  the  top  of 
the  levee.  This  embankment  was  paved  with  gravel  and  broken  stone 
to  protect  it  from  scour.  The  suba(]ueous  portions  of  the  dikes  were 
similar  to  those  previously  described. 

In  1801  there  were  four  dikes  added  in  this  district,  the  upper  one 
being  about  opposite  the  foot  of  Clouet  street. 

In  1894-95  a  continuous  mattress  1,0J0  feet  long  and  about  400  feet 
wide  was  laid  between  the  two  upper  dikes  in  the  third  district  to 
prevent  erosion  between  the  spurs.  Mats  were  also  placed  immediately 
below  four  of  the  spurs  for  the  same  purpose. 

Experience  showed  that  the  interval  between  the  spurs  was  too 
great,  and  foundation  mats  for  four  intermediate  spurs  were  laid  in 
1894-95.  These  spurs  were  completed  in  1890-97,  and  four  other  inter- 
mediate spurs  were  also  built  and  placed  during  the  same  season. 

Carrollton  Bend. — In  1890  work  was  resumed  in  Carrollton  Bend 
along  the  Southport  front  and  about  2,500  feet  below  the  mattress  that 
was  sunk  in  1883.  Three  sloping  spurs  were  built  in  1890-91,  and 
during  the  following  season  two  more  spurs  were  put  in. 

In  1892-93  continuous  revetment  was  put  in  between  the  spurs. 
During  the  past  season  a  new  mattress  was  placed  near  the  lower  end 
of  Southport  wharf,  where  a  break  in  the  bank  had  developed. 

In  1897  serious  caving  at  Algiers  destroyed  a  large  amount  of  valu- 
able property.  The  ferry  landing,  ferry  house,  Grand  Isle  Kailway 
depot,  and  some  400  feet  of  levee  were  destroyed.  In  order  to  prevent 
further  disaster  it  was  decided  to  extend  the  spur  dikes  from  Uonlds- 
boro  down  to  Algiers  Point. 
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The  project  provided  for  the  construction  of  eleven  spur  dikes  spaced 
at  intervals  of  4o0  feet,  the  foaudation  mats  to  be  450  feet  long  by  150 
feet  wide.  Short  spurs  without  foundation  mats  were  also  to  be  put 
in  between  spurs,  to  act  as  buttresses  in  supporting  the  bank  where  it 
WHS  unusually  steep. 

Work  was  begun  on  August  26,  1898,  but  was  soon  suspended  on 
acrount  of  <|uarantine  restrictions  due  to  the  prevalence  of  yellow  feven 
For  two  months  during  the  best  part  of  the  season  no  work  could  be 
done.  It  was  resumed  on  November4  and  continued  until  January  23, 
1899,  when  operations  were  again  suspended  on  account  of  high  water. 
During  this  time  six  spur  dikes  and  two  buttresses  were  constructed. 
They  extend  from  Slidell  street  down  to  Algiers  Point,  and  cover  that 
portion  of  the  bank  which  was  in  greatest  danger  from  erosion.  As 
this  work  was  done  under  great  difficulties,  mostly  incident  to  quaran- 
tine regulations,  the  cost  has  been  unusually  high. 

At  the  present  time  the  banks  of  New  Orleans  Harbor  are  protected 
at  the  following  points:  In  Oarrollton  Bend,  470  feet  of  mattress  at  the 
head  of  the  bend  and  live  spur  dikes  with  continuous  revetment 
between  at  Southport,  covering  about  2,500  feet  of  bank;  two  spur 
dikes  1,000  feet  apart  in  Greenville  Bend,  opposite  Audubon  Park;  six 
spur  dikes  in  Gouldsboro  Bend,  covering  about  4,000  feet  of  bank;  six 
spur  dikes  and  two  buttresses  above  Algiers  Point,  covering  about  2,500 
feet  of  bank ;  and  in  the  third  district,  below  Olouet  street,  sixteen  spur 
(likes  with  l,02o  feet  of  continuous  revetment  at  the  upper  end,  and  addi- 
tional mattresses  placed  on  the  lower  side  of  the  foundation  mats  of 
tive  spurs,  all  covering  about  7,500  feet  of  bank.  This  gives  a  total  of 
about  18,000  linear  feet  of  bank  that  has  been  covered  by  dikes  and 
revetment, 

In  the  Third  district  a  cave,  extending  from  Bartholomew  street  down- 
stream about  310  feet,  occurred  on  August  23,  1898.  The  levee  was 
carried  down  with  it,  as  was  also  the  skeleton  wharf  constructed  by  the 
Orleans  Levee  Board  for  the  purpose  of  sustaining  the  levee. 

The  Orleans  Levee  Board  are  engaged  in  putting  in  a  skeleton  wharf 
all  along  the  revetted  front  of  the  Third  district.  This  wharf  consists 
of  nine  rows  of  piling  extending  ont  into  the  river  100  feet  or  more. 
Along  the  shore  side  of  the  inner  row  of  piling  a  line  of  sheet  piling  is 
placed,  and  against  this  the  levee  is  built.  This  work  threatens  the 
destruction  of  the  revetment  already  in  place  and  effectually  prevents 
the  reenforcement  and  repair  which  is  so  essential  to  the  proper  main- 
tenance of  the  dikes. 

The  conditions  in  Oarrollton  Bend,  below  Southport,  are  also  threat- 
ening, and  it  is  probable  that  an  extension  of  the  work  will  be  required 
to  hold  the  banks. 

The  work  above  Algiers  Point  to  the  Gouldsboro  dikes  will  be  con- 
tinued and  completed  at  an  early  day. 

The  valuable  business  property  which  lies  along  the  water  front  of 
this  great  harbor  is  threatened  with  destruction  by  caving  banks,  which 
often  develop  with  little  or  no  warning.  Under  such  unusual  condi- 
tions it  seems  evident  that  ample  funds  should  be  provided  to  meet  all 
emergencies  and  to  carry  the  work  to  completion  in  such  an  economical 
and  substantial  manner  as  will  give  a  fair  degree  of  permanence  to  the 
banks. 

For  further  information  concerning  the  work  in  New  Orleans  Harbor, 
attention  is  invited  to  Appendix  4  transmitted  herewith* 
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PLANT. 

The  steamer  Mississippi^  which  is  nsed  for  the  iDspectioD  trips  of  the 
oommissioD  and  as  a  tender  tor  the  dredges,  has  been  supplied  with 
new  boilers  during  the  |)ast  year.  Some  of  the  bottom  plates  were 
damaged  by  striking  hidden  obstructions  in  the  river,  and  the  boat  is 
now  in  the  dry  dock  at  Keokuk  undergoing  necessary  repairs. 

The  plant  pertaining  to  surveys,  gauges,  and  observations  baa  been 
cared  for,  and  such  minor  repairs  have  been  made  as  were  tband  nec- 
essary to  keep  it  in  serviceable  condition. 

The  plant  in  the  First  and  Second  districts  has  been  cared  for  at 
Memphis  when  not  in  use.  Much  of  it  is  in  bad  condition  and  will 
require  extensive  repairs  and  renewals.  The  steamer  Titan  was  sunk 
on  August  25  by  striking  a  snag.  The  falling  river  left  her  on  a  dry 
bar,  and  she  was  not  floated  until  December  29.  She  is  now  at  St.  Louis 
undergoing  extensive  repairs. 

The  steamer  Itasca  was  also  sunk,  but  was  successfully  raised  and 
repaired.  Minor  repairs  were  made  to  all  plant  to  keep  it  in  servioeable 
condition. 

In  the  Third  district  the  plant  when  not  in  use  was  cared  for  at 
Greenville,  Miss.  The  new  steel  hull  towboat  Arthur  Eider  has  been 
completed  and  is  now  in  use.  Minor  repairs  were  made  to  the  plant 
Much  of  this  plant  is  worn  out  and  in  bad  condition,  and  extenaive 
renewals  are  required.  Twelve  barges  and  two  mat  boats  will  be  built 
this  season. 

The  plant  of  the  Fourth  district  has  been  cared  for  at  New  Orleans 
and  Natchez  when  not  employed  on  the  various  works.  Much  of  the 
plant  is  in  bad  condition,  and  extensive  repairs  and  renewals  are 
required  to  meet  the  demands  of  the  work.  The  steel-hull  towboat 
Oenl.  Neicton  has  been  completed  and  delivered  by  the  contractors. 
This  boat  takes  the  place  of  the  Osceola,  which  was  condemned  and 
sold.  Two  barges  were  transferred  to  the  Quartermaster's  Department, 
and  they  are  now  being  replaced  with  new  ones. 

The  hull  of  the  dredge  Bain  is  in  bad  condition,  and  a  contract  has 
been  entered  into  with  the  Springfield  Boiler  and  Manufacturing  Com- 
pany for  the  construction  of  a  steel  hull  to  take  the  place  of  the  pres- 
ent wooden  hull. 

Only  such  repairs  as  were  absolutely  needed  to  keep  the  plant  in 
working  condition  were  made  during  the  year,  on  account  of  a  lack  of 
funds. 

SUEVEYS  AND  OBSERVATIONS  IN  THE  DISTRICTS. 

First  and  Second  districts. — A  survey  was  made  in  the  upper  St 
Francis  Levee  district  for  a  levee  line  from  Birds  Point  to  O'Briens,  a 
distance  of  12  miles.  A  survey  of  the  Levee  line  of  the  White  River 
Levee  district,  74  miles  in  extent,  was  also  made,  llydrographic  sur- 
veys for  the  purpose  of  locating  new  works  and  ascertaining  tlu*  condi- 
tion of  old  works  were  made  at  Point  Pleasant,  Caruthersville,  island 
34,  Memphis  Harbor,  Nonconnah  Bock,  Helena  Harbor,  and  at  other 
points  where  work  was  in  progress. 

Third  district. — Surveys  were  made  to  ascertain  the  rate  of  caving  at 
Gaulks  Neck,  Carters  Neck,  and  in  the  following  bends:  Cypress,  Choc- 
taw, Rowdy,  Spanish  Moss,  Walkers,  Matthews,  and  Island  !)2.  Com- 
plete surveys  were  also  made  to  ascertain  the  condition  of  the  several 
revetments. 

Fourth  district — Surveys  were  made  for  a  new  line  of  levee  in  Kemps 
Bendy  taking  in  the  topography  for  some  distance  Irom  the  river.    Bur- 


APPENDIX  W  W — BEPOBT  OP  MISSISSIPPI  BIVEB  COMMISSION.     3319 


veys  were  also  made  of  Giles  Bend,  Atchafalaya,  and  Old  River  from 
Simmesport  to  Red  Eiver  Landing,  and  of  the  several  caving  bends  in 
New  Orleans  Harbor. 


LBVEES. 


Since  the  last  annual  report  of  the  commission  two  snndry  civil  bills 
have  been  passed  by  Congress  containing  appropriations  for  the 
improvement  of  the  Mississippi  River. 

From  the  bill  for  the  fiscal  year  ending  June  30, 1899,  approved  July 
1,  1899,  the  following  allotments  were  made  tor  levees: 


Lower  St.  Fraucis  district $34,000 

White  River  district 30,000 

Upper  Yazoo  district 46, 000 

Lower  Yazoo  district 350,000 

Upper  Tensas  district 215, 000 

Lower  Tensas  district 150, 000 

Atchafalaya  district 87, 000 


Lafourche  district $36,000 

Barataria  district 27,000 

Pontcbartrain  district 76,000 

Lake  Borgne  distriot 24, 000 

1,075,000 


From  the  bill  for  the  fiscal  year  ending  Jane  30, 1900,  approved 
March  3, 1899,  the  following  allotments  were  made  for  levees: 


Upper  St.  Francis  district $20, 000 

Lower  St. FraDcis  district....  123, 500 

White  River  district 61,750 

Upper  Yazoo  district 123,500 

Lower  Yazoo  district 247, 000 

Upper  Tensas  district 197, 600 

Lower  Teusas  district 217, 300 


Atchafalaya  district $9S.800 

Lafourche  district 37, 050 

Barataria  distriot 24, 700 

PoutchartraiD  district 74, 100 

Lake  Borgne  district 24, 700 


1,250,000 


During  the  past  year  10,823,294  cubic  yards  of  earthwork  have  been 
added  to  the  levees,  of  which  the  United  States  built  7,086,758,  and 
the  State  and  local  authorities  3,136,541  yards.  Of  the  existing  levees 
tbe  State  and  local  authorities  have  built,  in  the  aggregate,  about  60 
per  cent.  Tbe  proportion  in  the  several  districts  is  very  different,  being 
greater  where  they  have  been  longorganized  and  prosx)erity  and  improve- 
ment have  followed  protection  from  overflow.  It  is  not  probable  that 
the  State  and  local  contributions  will  be  as  great  in  the  future  as  in  the 
past,  as  their  work  has  been  done  not  only  with  the  proceeds  of  specif 
taxes,  which  will  be  continued,  but  also  from  the  sale  of  bonds,  to  which, 
in  many  localities,  a  1  mit  has  been  reached.  In  addition  to  the  direct 
contributions  mentioned  the  States  and  local  authorities  have  invari- 
ably furnished  the  United  States  with  the  right  of  way  for  levees,  pay- 
ing all  cost  of  expropriation,  which,  in  many  cases,  has  been  a  heavy 
burden. 

The  present  condition  of  the  levee  system  in  the  several  basins  and 
districts  is  as  follows: 

ST.  FBANOIB  BASIN. 

The  8t.  Francis  BaMn^  on  the  right  bank  of  the  Mississippi,  com- 
mences below  Gape  Girardeau  and  extends  to  the  Belena  Hills.  Big 
Prairie  Eidge,  substantially  above  overflow,  extending  from  the  high- 
lands at  Commerce  to  New  Madrid,  divides  the  basin  into  the  Upper 
and  Lower  St.  Francis  Levee  district. 

The  Upper  St.  Francis  Levee  district^  starting  below  Gommerce,  has  a 
river  front  of  105  miles  to  New  Madrid.  It  is  subject  to  overflow  only 
from  this  direction.  Its  area  is  about  700  square  miles.  The  local 
authorities  have  built  a  levee  from  the  hills  at  Gommerce  to  the  vicinity 
of  Biids  Point,  at  the  confluence  of  the  Ohio  River,  a  distance  of  about 
35  miles.  Here  the  work  enters  the  jurisdiction  of  the  Mississippi 
Biver  Gommisaioii.  To  complete  the  protection  of  the  distriot  requires 
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a  levee  with  a  len^h  of  about  70  miles  to  near  New  Madrid,  with  ocm- 
tents  of  aboat  7,(K>0,(MK)  cnbic  yards  of  earthwork. 

From  the  appropriation  of  1899  an  allotment  of  $20,000  was  made  for 
the  commencement  of  this  work. 

The  Lower  St  Francis  Levee  district  extends  from  the  highlands 
below  New  Madrid,  in  the  ricinity  of  Point  Pleasant,  to  the  Helena 
Hills.  It  has  a  river  froTitage  of  218  miles  and  an  area  of  about  3,5<N) 
square  miles.  Its  overtiow  is  mainly  from  the  Mississippi  front,  but 
flood  water  can  r^ach  it  through  the  gap  between  Cape  Girardeau  and 
Commerce,  and  also  over  low  points  in  the  Big  Prairie  Eidge  when  the 
upper  district  is  overflowed.  The  former  source  of  overflow  has  been 
cut  ofi'  by  a  State  levee,  and  the  latter  will  be  closed  by  the  extension 
of  levees  from  Birds  Point  to  the  vicinity  of  New  Madrid. 

Tliis  district  is  of  recent  organization.  State  work  commenced  there 
about  1^92,  and  the  first  allotment  made  by  the  Mississippi  Kiver  Ckim- 
mission  was  in  1894.  The  work  now  under  construction  extends  from 
Point  Pleasant  to  the  bend  back  of  Centennial  Island,  a  distance  of 
about  122^  miles.  To  this  may  be  added  a  piece  of  levee,  G  miles  long, 
in  Walnut  Bend,  built  by  special  appropriation  in  1894  to  prevent  the 
confluence  of  the  Mississippi  and  St.  Francis  rivers  at  that  point.  The 
128^  miles  of  levee  now  under  construction  contain  7,409,908  cubic 
yards,  and  it  is  estimated  that  5,667,190  more  will  be  required  to  bring 
them  to  standard  height  and  dimensions.  The  line  is  now  continuous 
and  of  tolerably  uniform  but  insufficient  grade  and  section. 

Both  the  States  interested  in  this  work — Missouri  and  Arkansas — ^but 
particularly  the  last  named,  have  contributed  largely  to  its  constraction. 
During  the  past  year  the  Arkansas  Levee  district  secured  from  its 
legislature  the  right  to  issue  $750,000  bonds,  the  proceeds  of  which  are 
to  be  applied  to  the  extension  of  the  levee  system. 

It  is  in  contemplation  by  the  United  States  and  the  local  authorities 
to  cooperate  in  the  extension  of  levee  protection  to  the  lower  end  of 
the  district,  near  the  mouth  of  the  St.  Francis  River,  9  miles  above 
Helena,  a  distance  of  about  86^  miles.  The  estimated  contents  of  this 
completion  of  the  system  are  about  11,000,000  cubic  yards. 

WHITE  BIVEB  BASIN. 

This  basin  constitutes  a  single  levee  district,  extending  irom  the 
Helena  hills  nearly  to  the  month  of  White  Elver.  It  is  overflowed 
mainly  from  the  Mississippi  front,  but  also  by  tloods  and  back  water  in 
the  White  River.  The  upi)er  end  of  the  existing  levee  system  is  within 
the  coii)orate  limits  of  the  city  of  Helena,  and  its  lower  end  leaves  the 
Mississippi  and  serves  as  a  protection  against  overflow  from  the  White 
Eiver.  The  total  length  is  about  79  miles,  bat  the  cooperation  of  the 
Government  is  confined  to  64  miles,  exclusive  of  the  private  levees  men- 
tioned. The  basin  has  an  area  of  about  910  square  miles.  The  flood  of 
1897  found  the  levees  of  this  district  in  incom])lete  condition,  and  several 
large  breaks  occurred.  As  these  were  in  the  front  of  the  least  improved 
part  of  the  district,  work  has  since  been  confined  to  the  strengthening 
and  enlargement  of  the  remaining  parts  of  the  levee.  The  breaks  are 
close  together,  and  aggregate  less  than  2  miles  in  length.  The  exist- 
ing contents  of  levees  are  6,574,798  cubic  yards,  and  6,745,796  more  are 
required  to  bring  them  to  a  stand  ird  grade  and  section. 

This  district,  being  relatively  sparsely  settled,  and  having  been  sub- 
ject to  uninterrupted  overflow  for  many  years,  has  contributed  less  than 
most  others  to  the  improvement  of  its  levees.    It  is  also  true,  from  the 
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small  area  of  the  reservoir  and  the  return  of  overflow  water  at  a  short 
distance  below  its  point  of  departure,  that  the  diversion  of  flow  here 
has  less  effect  on  the  regimen  of  the  river  than  is  the  case  when  crevasses 
occur  in  the  larger  and  longer  basins. 

The  basins  and  districts  to  be  hereafter  described  have  been  thor- 
oughly organized  for  a  long  time,  and  have  all  contributed  largely  to 
the  improvement  of  their  levees.  These  lines  are  now  continuous,  and 
have  a  tolerably  uniform,  but  insufiicient,  grade  and  section. 

YAZOO  BASIN. 

This  basin,  on  the  left  bank  of  the  river,  extends  ffom  Memphis  to 
Yicksburg,  a  distance  of  370  miles.  The  leveed  front  is  from  the  hills 
south  of  Horn  Lake  to  near  the  mouth  of  the  Yazoo  Bi  ver,  which,  with 
its  tributaries,  forms  the  drainage  system  of  the  entire  basin.  It  is 
divided  into  two  levee  districts,  the  upper  and  lower.  The  division 
between  these  is  arbitrary,  founded  on  legislative  enactment  and  not 
on  any  physical  feature,  like  Prairie  Kidge,  separating  the  Upper  and 
Lower  St.  Francis  districts.  Its  overflows  come  exclusively  from  the 
Mississippi  River. 

The  Upper  Yazoo  Levee  district  has  levees  beginning  south  of  Horn 
Lake  and  extending  to  the  southern  line  of  CoahomaGounty,an  unbroken 
length  of  124  miles.  These  levees  protect  from  overflow  3,281  square 
miles.  The  system  has  been  in  existence  many  years,  and  the  expendi- 
tures of  the  local  authorities  have  been  large  and  constant.  It  now 
contains  15,701,281  cubic  yards.  It  is  estimated  that  8,436,555  yards 
are  still  required  to  bring  it  to  standard  height  and  other  dimensions. 

The  Lower  Yazoo  Levee  district  is  continuous,  except  in  administra- 
tion, with  the  upper  district.  It  has  a  levee  line  of  about  186.0  miles, 
extending  from  the  upper  line  of  Bolivar  County  to  near  the  mouth  of 
Yazoo  Kiver,  12  miles  above  Vicksburg.  Protected  by  this  system  is 
an  area  of  3,81 1  square  mile«.  The  present  cubic  contien ts  are  26,601,026 
yards.  The  additional  yardage  estimated  for  standard  com))letion  is 
19,024,100.  The  local  authorities,  as  well  as  those  of  the  upper  district, 
have  been  engaged  for  many  years  and  si>eut  large  sums  in  the  recla- 
mation of  this  fertile  region  from  overflow. 

TENSAS  BASIN. 

This  large  domain  Is  bounded  on  the  north  by  the  Arkansas,  and 
from  the  mouth  of  that  river  extends  down  the  ri;:ht  bank  of  the  Mis- 
sissippi to  the  Bed  Kiver.  It  is  therefore  subject  to  overflow  both  from 
the  Arkansas  at  its  head  and  from  the  Mississippi  along  its  front.  It 
is  drained  by  the  Black  and  Ouarhita,  with  numerous  tributaiies,  into 
Red  River,  and  thence  down  the  Mississippi  or  Atchafalaya,  according 
to  the  relative  stages  of  these  two  rivers.  For  purposes  of  adminis- 
tration it  is  divided  into  an  upper  and  lower  levee  district  by  an  east 
and  west  line  opposite  Warrentou,  about  10  miles  below  Vicksburg. 

The  Upper  Tensas  Levee  district  system  is  a  continuation  of  the  Arkan- 
sas State  levees  on  the  south  bank  of  that  river  from  Pine  Blufl*  to  Red 
Fork.  Below  this  point  the  United  States  has  now  in  course  of  con- 
struction a  levee  to  and  down  the  Mississippi  nearly  to  the  mouth  of  a 
local  drain  known  as  Cypress  Creek.  Instead  of  closing  this,  an  inner 
and  overlapping  line  of  levee  has  been  built  from  the  higher  land 
about  7  miles  back,  at  Amos  Bayou  Ridge,  along  the  south  bank  of 
Cypress  Creek  to  the  main  river  at  Lucca  Landing,  and  thence  down 
the  front  of  the  baaiu  to  the  lower  end  of  the  district. 
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The  leveeB  of  this  district  are  partly  in  Louisiana  and  partly  in 
Arkansas.  Both  States,  particularly  the  former,  through  their  local 
organizations,  have  contributed  freely  to  their  constmctioD.  The 
State  of  Louisiana  has  spent  large  sums  in  its  neighbor  State  for  its 
own  protection.  The  area  protected  by  the  system  comprises  about 
2,200  square  miles.  In  the  levees  already  constructed  there  are 
24,724,458  cubic  yards,  while  19,082,015  more  are  estimated  as  required 
in  order  to  give  them  the  standard  grade  and  section. 

The  Lower  TensM  Levee  district  extends  in  continuation  of  the  apper 
from  the  latitude  of  Warrenton  to  the  lower  end  of  the  basia.  The 
line  of  levees  is  continuous  to  its  present  terminus  at  Bougeres  Land- 
ing, about  26  miles  above  the  mouth  of  the  Red  River.  It  protects 
an  area  of  about  2,755  square  miles,  and  in  its  present  condition  con- 
tains 15,305,509  cubic  yards  of  embankment,  while  13,604,000  more  are 
required  to  bring  it  to  the  standard  recommended  by  the  commission. 

The  Eempe  Levee  is  in  this  district.  The  continued  caving  of  many 
years  had  forced  the  line  of  levees  back  to  the  edge  of  an  impracticra- 
ble  swamp,  cut  up  with  sloughs  and  bayous.  A  small  cave  in  the  line 
during  the  past  year  was  closed  by  a  shoit  but  costly  loop,  but  as  a 
great  part  of  the  line  was  threatened,  and  several  places  were  liable  to 
break  in  the  following  year,  it  was  evident  that  a  new  levee,  or  the  pro- 
tection of  the  caving  bank  by  revetment,  was  absolutely  necessary. 
Careful  surveys  made  it  apparent  that  a  levee,  mnning  back  to  the 
better  ground  in  the  rear  of  the  swamp,  was  of  such  magnitude  that  it 
could  not  be  built  in  one  year  or  with  the  resources  then  at  the  dispo- 
sal of  the  commission  for  such  purposes,  but  that  a  revetment  about 
3,0(K)  feet  long  would  cover  those  parts  of  the  levee  which  were  in 
immediate  danger,  and  that  such  extensions  as  were  proved  necessary 
could  be  made  in  subseqaent  years.    This  course  was  therefore  adopted. 

iLTGHAFAIiATA  BASIN. 

This  basin  consists  of  a  single  levee  district  of  the  same  name  and 
extent.  It  has  a  ft*ont  on  the  Mississippi  River,  with  levees  forming 
part  of  the  general  levee  system  under  construction  jointly  by  the  United 
States  and  the  State  levee  organizations.  This  frontage  is  122  miles 
long. 

The  district  has  also  lines  of  levee  on  the  Atchafalaya,  the  Des 
Olaizes,  and  the  Lafourche,  aggregating  178  miles  in  length.  These 
are  exclusively  constructed  and  maintained  at  the  cost  of  the  levee 
organization  of  the  State  of  Louisiana.  The  district  is  therefore 
exposed  to  danger  of  overflow  from  three  directions,  but  much  more 
extensive  disaster  would  result  from  a  break  on  the  Mississippi  than 
from  one  on  either  of  the  above  streams. 

The  area  of  land  protected  in  this  district  is  6,195  square  miles.  The 
contents  of  the  levees  on  the  Mississippi  in  their  present  condition  are 
16,740,771  cubic  yards,  and  8,224,000  yards  more  are  required  to  bring 
them  to  a  safe  standard. 

LAFOUBOHE  BASIN. 

• 

This  basin  lies  on  the  right  bank  of  the  river  below  the  Atchafalaya, 
and  in  the  angle  formed  by  the  Mississippi  and  the  Bayou  Lafciurche. 
The  high  alluvial  banks  of  this  outlet  form  a  natural  division,  as 
regards  overflow,  between  it  and  the  Atchafalaya.  The  area  of  the 
basin  is  2,024  square  miles;  it  is  divided  into  two  levee  districts,  the 
Lafoorche  and  Barataria. 
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The  Lafourche  Levee  district  extends  along  the  rigbt  hank  of  the 
Mississippi  from  the  head  of  the  Lafourche  to  the  corporate  limits  of 
the  city  of  New  Orleans.  It  cooperates  with  the  General  Government 
in  the  construction  and  maintenance  of  the  levee  system  of  the  main 
river,  80  miles  in  length,  and  also  has  exclusive  charge  of  the  levees  on 
the  left  bank  of  the  Lafourche,  75  miles  long,  of  equal  importance  for 
its  protection  from  overflow.  Tbe  existing  Mississippi  levees  contain 
7,004,126  cubic  yards  of  embankment,  and  3,920,000  more  are  considered 
necessary  to  bring  them  to  a  proper  standard  of  security. 

In  1886  the  Government  adopted  a  project  for  the  improvement  of 
Bayou  Lafourche,  which  forms  the  boundary  of  the  two  districts,  Atcha- 
falaya  and  Lafourche,  by  the  construction  of  locks  at  its  head  and 
dreclging  below.  This  would  obviate  the'  neeessity  of  levees  on  the 
bayou.  The  appropriations  made  for  this  project  have  only  been  suf- 
ficient to  do  some  of  the  necessary  dredging  without  commencing  the 
locks.  The  estimate  for  the  entire  work  was  $450,000.  Since  1800  the 
two  levee  districts  bordering  on  the  bayou  have  spent  over  $1,100,000 
on  its  levees.  An  effort  is  now  being  made  by  the  State  and  local 
authorities  of  Lonisiana  to  secure  such  appropriations  from  Congress  as 
are  needed  for  the  completioi!!  of  the  project,  in  order  that  the  large 
State  expenditures  on  the  bayou  levees  may  be  rendered  unnecessary, 
and  its  resources  applied  exclusively  to  cooperation  with  the  Govern- 
ment in  completing  the  levees  on  the  Mississippi  Biver. 

The  Barataria  Levee  district  extends  along  the  right  bank  of  the 
Mississippi  from  the  lower  limits  of  the  city  of  New  Orleans  to  the 
Head  of  the  Passes,  but  its  levee  system  terminates  at  the  Jump  with 
a  length  of  about  71 J  miles.  The  contents,  aa  far  as  built,  are  2,480,381 
cubic  yards,  and  it  is  estimated  that  1,900,000  more  are  required  for 
completion. 

PONTOHARTRAIN  BASIN. 

This  basin  extends  along  the  left  bank  of  the  river  from  the  Baton 
Bouge  hills  to  the  Gulf.  It  has  an  area  of  2,000  square  miles  and  is 
divided  into  two  levee  districts,  between  which  is  the  city  of  New 
Orleans.  The  upper  district  has  the  same  name  as  the  basin,  and  the 
lower  is  known  as  the  Lake  Borgne. 

The  Pontchartrain  Levee  district  has  a  river  frontage  of  about  130 
miles  and  a  continuous  line  of  levee,  containing,  in  its  present  condi- 
tion, 12,473,692  cubic  yards  of  earthwork.  The  estimate  for  standard 
completion  includes  6,595,000  yards  additional. 

The  Lake  Borgne  Levee  district^  below  New  Orleans,  on  the  left  bank, 
extends  to  the  Head  of  the  Passes.  Its  levee  system,  70  miles  long, 
stops  at  Fort  St.  Philip,  and  at  present  contains  2,834,743  cubic  yards. 
It  is  estimated  that  2,064,000  yards  are  requir^  to  bring  it  to  the 
standard  grade  and  section. 

Additional  information  concerning  the  condition  of  the  several  levee 
districts  and  of  the  year's  work  will  be  found  in  the  very  full  reports 
of  Gaptaius  Newcomer  and  Winslow  and  Major  Derby,  district  officers, 
which  are  attached  as  Appendixes  2, 3,  and  4  to  this  report.  The  com- 
mission recognizes  the  energy  and  success  of  their  administration,  and 
also  the  very  able  assistance  given  to  tlie  commission  by  the  engineer 
organizations  of  the  several  riparian  States. 

Accompaying  the  annual  report  of  the  commission  for  1896,  as  Appen- 
dix 4,  is  a  report  of  its  committee  on  levees  giving  a  preliminary  esti- 
mate of  the  height  on  the  different  gauges  which  very  high  floods  may 
be  expected  to  reach  when  levees  are  made  conttnuouSi  and  of  the 
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additional  quantity  and  cost  of  earthwork  required  to  bring  the  levees, 
as  then  existing,  to  a  grade  2  feet  above  this  anticipated  dood  height. 
The  amount  of  this  estimated  increase  of  contents  was  121,991,044 
cubic  yards,  and  its  cost,  at  an  assumed  rate  of  15  cents  i>er  yard,  was 
about  «1^300,0(>U.  The  great  flood  of  1897,  immediately  following  the 
presentation  of  this  project,  flowed  between  levees  which  had  been 
greatly  extended  and  strengthened  since  any  previous  flood  of  equal 
magnitude  and  gave  much  information  on  the  subject  of  future  flood 
heights.  While  it  made  ne(;essary  some  local  changes  in  the  details 
of  the  flood  profile  proposed  in  189G,  the  general  correctness  of  that 
estimate,  both  as  regards  grade  and  quantity,  was  sustained. 

In  1898  the  district  offii-ers  were  directed  to  go  into  this  subject  more 
thoroughly  and  to  report  tlieir  conclusions  to  the  commission.  The 
commission's  estimate  had  been  based  only  on  the  flood  readings  of  the 
regular  gauges,  generally  about  50  miles  apart.  It  was  assumed  that 
this  metbod  would  give  a  full  average  result,  notwithstanding  the  many 
elevations  and  depressions  which  were  known  to  exist  above  and  below 
a  uniform  slope  between  the  regular  gauges,  on  accountof  the  tortuous 
course  of  the  river  and  the  differences  between  river  distances  and  levee 
lengths  at  the  bends  and  iK)ints.  Tliese  details  were  taken  into  con- 
sideration in  the  estimates  and  reports  of  the  district  officers  with  the 
results  of  a  reduction  of  cubic  contents  of  about  8,078,388  yards,  but  an 
advised  increase  of  price  from  15  to  18  cents  per  yard. 

As  these  reports  covered  only  the.  lines  of  levee  then  under  construc- 
tion, it  is  necessary,  in  order  to  make  their  conclusions  comparable  with 
the  estimate  of  the  commission,  to  add  for  the  extension  of  the  Lower 
bt.  Francis  Levee  throughout  the  district  11,(M)0,<)00  and  for  the  com- 
plete leveeing  of  the  Upper  ^t.  Francis  7,000,000  cubic  yards.  Their 
AfCgveg^te  estimate  is,  then,  113,312,050  cubic  yards^  at  an  average  cost 
of  18  cents  per  cubic  yard,  or  $20,390,278.08.  Tliese  district  reports 
accompany  tliis  annual  rei>ort  as  appendixes,  and  to  them  is  annexed 
Plate  B,  giving  a  profile  of  the  flood  heights  from  Cairo  to  Fort  Jack- 
son for  1897, 1898,  and  1899,  and  the  estimated  future  height  of  floods 
and  levees. 

The  floods  of  the  two  years,  1898  and  1899,  though  less  than  that  of 
181)7,  still,  on  account  of  the  improvement  and  extension  of  the  leveeB, 
reached  considerable  heights  in  certain  localities  and  give  im|K)rtant 
information.  It  is  interesting  to  tracre  their  course.  The  flood  of  1898 
started  at  Cairo,  with  a  gauge  height  1.9  feet  lower  than  the  previous 
yenr.  This  difference  was  substantially  maintained  to  New  Madrid, 
Irom  which  point  it  steailily  decreased  to  0  below  Plum  Point,  where 
the  height  of  the  two  floods  was  about  the  same,  and  at  Fulton  1898 
exceeded  the  height  of  the  1897.  This  excess  continued  to  Memphis, 
and  was  probably  caused  by  the  improvement  and  extension  of  the 
Lower  St.  Francis  levees.  Below  Memi)his  the  excess  of  1N97  was 
regained  and  increased  to  2.6  at  Helena,  probably  on  account  of  the 
smaller  volume  of  returned  overflow  water  from  St.  Francis  Basin  at 
that  point.  From  Helena  to  Arkansas  City  the  readings  of  1897  were 
from  1  to  2  feet  higher  than  those  of  1898,  but  from  that  point  this  dif- 
ference decreased,  until  in  the  neighborhood  of  Lake  Providence  the 
gauge  reading  of  1898  was  in  excess  of  1897  by  0.4.  This  may  again 
be  attributed  to  the  more  successful  resistance  |)resented  by  stronger 
levees  in  the  later  year.  From  Lake  Providence  down  the  gauge  read- 
ings of  1898  steadily  dropped  below  those  of  1897,  until  there  was  a 
diil'erence  at  Vicksburg  of  3.1  feet  and  at  the  mouth  of  the  Red  River 
of  5.9  feet,  attributable  iti  large  part  to  the  absence  of  a  return  overflow 
wave  from  the  Yazoo  and  Tensas  basins.     Below  Red  River  the 
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ence,  of  coarse,  steadily  decreased  until  the  river's  slope  reached  Gulf 
level. 

The  flood  of  1899  started  from  Cairo  about  5.4  feet  below  that  of  1897 
and  3.5  feet  below  1898.  It  was  marked  by  an  anusaal  contiuaance  of 
the  highest  stage.  Below  Cairo  to  Memphis  the  slope  of  1899  was  sub- 
stantially parallel  to  that  of  the  previous  year,  the  difference  on  the 
regular  gauges  being:  Belmont,  2  feet,  New  Madrid,  2.3  feet;  Cotton- 
wood, 2  feet;  Fulton,  2.5  feet;  and  Mi^mphis,  2.3  feet.  Between  Mem- 
phis and  Sunflower  Landing  the  difference  varied  from  1  to  2.4  feet. 
Below  this  point  the  excess  of  height  in  the  earlier  year  (1898)  increased 
to  3  feet  at  White  Kiver,  and  continued  substantially  the  same  to  Lake 
Providence.  From  here  a  slight  but  continuous  reduction  of  difference 
prevailed  as  far  as  Ked  Eiver  Landing,  where  the  gauge  rea^lings  gave 
the  height  of  1890  water  as  1  foot  below  that  of  1898.  This  disappeared 
at  and  below  Carrollton,  where  the  high- water  marks  for  the  two  years 
were  about  the  same. 

It  is  altogether  probable  that  the  experience  of  the  future  may  make 
apparent  the  necessity  of  other  changes  in  the  proposed  grade.  The 
floods  of  1898  and  1899  were  uncomplicated  by  any  large  discharge 
from  the  St.  Francis,  White,  or  Arkansas  rivers.  Such  a  combination 
as  occurred  in  1897  might  result,  with  improved  levees,  in  greater  flood 
heights  between  Memphis  and  Vicksburg  than  have  been  anticipated. 
It  is  not  thought  that  provision  for  this  contingency  will  require  an 
amount  of  yardage  more  in  excess  of  the  net  estimate  given  than  will 
be  covered  by  a  contingency  provision  of  10  per  cent.,  such  as  usually 
forms  part  of  all  engineering  estimates. 

In  the  meantime  it  is  useful  to  have  this  standard  of  record,  as  a 
guide  in  the  estimate  for  and  distribution  of  work  and  in  the  allotment 
of  funds  for  the  building  of  levees  on  different  parts  of  the  river. 

The  Mississippi  River  Commission  has  recognized  in  the  past  the 
obligation  of  giving  a  substantially  equal  degree  of  security  against 
overflow  to  each  of  the  basins  and  districts,  and  the  allotment  of  Gov- 
ernment funds  has  been  based  on  this  intention,  with  such  modifica- 
tions as  economic  and  financial  conditions  make  advisable. 

For  instance,  it  is  reasonable  that  a  large  basin  with  dense  popula- 
tion and  high  cultivation  should  be  kept  in  a  position  of  greater  secur- 
ity than  one  small  and  unimproved,  because  the  damage,  loss,  and 
suffering  from  overflow  to  the  regimen  of  the  river,  to  property,  and  to 
persons  would  be  very  much  greater  in  the  former  case. 

Another  consideration  of  weight  in  the  allotment  of  funds  is  that 
whenever  the  levee  system  of  any  district  has  been  brought  to  a  condi- 
tion which  has  afforded  protection  against  overflow  for  a  series  of  years, 
it  is  more  important  that  this  should  be  he  held  against  a  break  than 
that  progress  should  be  hastened  in  districts  in  which  this  condition 
has  not  been  reached.  It  is  of  the  first  importance  that  all  which  has 
been  gaitied  should  be  held.  This  is  necessary,  not  only  for  reasons 
afiecting  the  improvement  of  the  river  and  the  inhabitants  of  the  more 
settled  and  improved  distiicts,  but  also  for  the  moral  protection  of  the 
system  from  the  outcry  of  failure,  which  arises  from  those  who  are 
ignorant  of  the  conditions  or  out  of  sympathy  with  the  improvement 
whenever  a  crevasse  occurs.  Explanation  may  be  possible  when  the 
levees  of  a  district  are  known  to  be  incomplete  or  insufiicient,  but  it  is 
much  more  difiicult  when  a  disaster  occurs  in  a  district  which  has  been 
considered  as  illustrating  the  efficiency  of  the  levee  system. 

Again,  there  are  many  narrow  basins  of  small  area  where  the  cost  of 
levees  would  exceed  the  entire  value  of  the  land  and  improvements 
reclaimed,  and  others  of  so  little  length  that  the  back  water  of  floods, 
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ent«rfniC  tiie  ontftll  left  for  drainage  at  the  lower  end,  woold  extend  to 

and  BnbmiTge  all  lands  np  to  the  head  of  the  bai^in. 

With  the  limitatiouB  impoaed  by  snch  conditions,  the  oommisxton 
have  songht  to  make  au  eqaitable  distributiun  of  the  funds  intmeted 
to  tliem,  with  the  result  which  is  showed  in  the  following  table.  Savh 
an  apportionment  hnu  heretofore  been  diffilcalt  on  actioniit  of  the  absence 
of  iufortnation  on  which  an  estimate  for  the  final  completion  of  the  sys- 
tem could  be  based,  and  which  was  only  made  accessible  by  the  esti- 
mntM  and  reports  before  mentioned. 

This  table  also  serves  as  an  estimate  for  fdtnre  leree  work. 


S-U~e  or  dlMrict. 

lovee  line. 

Ana 

Cooisnn 
attxtulng 

Additional 

MO-. 

ISB.S 
aM.S 

n 

3,SLl 

aauvit. 

(      S,W7.1W 
\     I1,.HW.0«I 

pi 

*BM.«Hi 
3.«W.«« 

Lower  SL  rn>n<'t> 

i.uB.tna 

III 

r     •.8B8.722 

1  12.i4a,77S 
I     S.  KM.  743 

)     •^' 

M.) 

■3.< 

■im:- 

l.«4.T(l|      I7.37B 

IJ7.lS».lia 

111.112.  S.K 
ll.lMl.MS 

IM.  8*1.11)3 

W.  IS 

M.a 

»..,...» 

a7«tlab«biiilt. 


Tbe  estimates  which  follow  cover  the  amonnts  which,  in  the  jadg- 
meiitof  the  (JommiHsion,  can  be  a<lvautiigeoii8ly  expended  dutiitg  the 
fiscal  year  ending  Jane  'AQ,  1901.  The  metliod  of  lyintinuing  Hppropria- 
tious  extending  over  a  series  of  years,  now  twice  adopted  by  Uongress 
in  a[>pnipriittionB  for  the  imprdvenieut  of  tlie  MismMippi  Biver,  has 
been  found  highly  advantiigeou»  in  tlie  promotion  of  system,  regnlarity, 
and  economy  in  tbe  work,  and  the  CommiBsiou  recuiumeud  a  cotitiiiu- 
ance  of  the  Bnine  metliod. 
KespectluUy  submitted. 

O.  L.  Gillespie, 
Colonel,  Corps  of  Engineers,  U.  S.  A,, 
President  Misaisnippi  River  Commigsion. 
B.  M.  Uarrud. 
KoBERT  8.  Taylor. 
Amos  aricKNEV, 
Lieut.  Col.,  Corps  of  Engineers.  U.  S.  A. 
Thos.  H.  Handbukv, 
Major,  Corpt  of  Enr/ineers,  U.  8.  A. 
Henry  L.  Marikdin, 
Assistant,  United  States  Coast  and  Oeo'letic  Survey. 
J.  A.  UOiOSUSOH. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 
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Money  statement. 

Jpprapriation$  expended  under  Mieeiaeippi  River  CommistUm. 

July  1, 1898,  balauce  nnexpended^ $1, 984, TOK. 87 

Amount  appropriated  by  sundry  civil  act  of  July  1, 1898. .  .$1, 983, 333. 00 
Aniouutappropriated  by  sundry  civil  act  of  March  3,18!  )9. . .  2, 583, 333. 00 
Amount  appropriated  by  river  and  harbor  act  of  March 

3,  18J*9 185,000.00 

Amount  received  from  Quartermaster's  Department,  U.  S. 
Army,  on  account  reimbursement  for  plant  loaned  dur- 
ing war  of  1898  and  lost  at  sea 8,000.00 

4,759,666.00 

6, 744, 371. 37 
June  30, 1899,  amonnt  expended  during  fiscal  year 2,363,871.75 

July  1,  1899,  balance  unexpended 4,380,499.62 

July  1,  1899,  outstanding  liabilities $58,092.13 

July  1,  1 899,  amonnt  covered  by  uncompleted  contracts . . .      747, 656. 07 

805, 748. 20 

July  1, 1899,  balance  available 3,574,751.42 

Distributed  as  follows : 

Mississippi  River  Commission 46,491.16 

Surveys,  gauji^es,  and  observations 155,869.50 

Levees 1,419,402.83 

Revetment  and  contraction  works,  permanent  channel  improvements 

and  protection 348,616.46 

Dredges  and  dredging 682,725.38 

Plant  and  miscellaneous 206,797.58 

Improving  harbors  and  tributaries 628,998.51 

Works  above  Cairo 7,361.00 

Reserve  for  allotment .• 78,489.00 

3,574,751.42 

Amounts  necessary  to  he  appropriated  for  the  fiscal  year  ending  June  SO,  IdOU 

For  continuing  improvement  of  Mississippi  River  from  Head  of  the 
Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 

Commission $3,000,000.00 

Protection  of  banks  at  or  near  Caru  thersviile,  Mo 40, 000. 00 

Improving  harbor  at  Memphis,  Tenn.  (including  Hopofield  Bend) 50, 000. 00 

Improving  harbor  at  Helena,  Ark 20,000.00 

Improving  harbor  at  Greenville,  Miss 50, 000. 00 

Protection  of  banks  at  Delta  Point,  LoniHima 50,000.00 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia,  La 150,000.00 

Improvinj^  harbor  at  New  Orleans,  La 300,000.00 

Rectification  Red  and  Atchafalaya  rivers,  Louisiana 100,000.00 

^The  unexpended  balance,  $1,984,693.52,  shown  in  Annnal  Report  for  1898,  is 
increased  by  refundments  during  fiscal  year  of  the  following  overpayments: 
By  Third  district  otticer: 

April,  189  I,  allotment  for  Lower  Yazoo  Levee  district.. •• $7.86 

July,  1898,  allotment  for  Upper  Tensas  Levee  district 44 

By  Fourth  district  officer: 

August,  1898,  allotment  for  Pontchartrain  Levee  district 4. 05 

U.85 
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ComolidaM  statement  of  oendition  of  appropriatUm$  and  allotmente  under  Mieeietlpfi 

Biter  CommiBsion  on  June  30, 1899, 

[ ApproprUtion :  Improriog  MlsRiatlppi  Riyer.] 

8ECBETARY  MISSISSIPPI  KIVSK  COMMISSION. 


Improving  Miiisissippi  River. 


Misfiia- 

Bippi  Kivor 

Uommia- 

ftion. 


Amount  expended  on  previous 

pTOjecto..Vr: $238,110.74 

Amount    expended    on    present 

prvueot  to  end  of  iMt  flscal  year .   205, 780. 76 

BaUmoennexpended  at  end  of  last 

ascslyear 17.218.24 

Amount  appropriated  or  allotted 

ainoe(not) 75,000.00 


Surveys, 
gauges, 

an<l 

obfferv»> 

tions. 


Amount  expended  from  beginning 
of  present  fincal  year  to  end  of 
previous  mootb 

Amount  expended  during  the 
month 


Balsnce   unexpended  at  end  of 
month 


In  Treasury  United  States 
In  hand 


Outstanding  liabilities  at  end  of 
month 

Amount  covere<l  by  exinting  con- 
tracts at  end  of  month 


Balance  available  at  end  of  month . 


92,219.24 


40,890.24 
2,800.56 


43,202.80 


40,010.44 


40. 2JJ7  91 
8. 718. 53 


49, 016. 44 


2,525.28 


2.  525. 28 


46, 491. 16 


$855,247.37 
505,516.97 


14,918.30 
185,000.00 


Experi- 
mental 
dikes. 


199,918.30 


50,073.14 
4,888.58 


|00,07L02 


Dredges 

and 
dredging. 


01800,281.04 


Patrol 
of  the 
Missis- 
sippi 
river. 


$1,055.50 


Total. 


060,012.60 
710,800.00 


$1,093,368.11 
1,032,034.08 


00,071.021,880.412.00 


m 

210.45 


54,401.721   210.45 


145,450.04  05,854.57 


133.4.^8.10  52,000.00  921.973.61 1.147,729.68 


11,998.48  13.854.57 


145,456.64  65,854.57 


4,587.90 


8,028.16 


4.587.90,  8,028.16 


140.868.74,  57,826.41 


820,304.95 
e  52, 389. 70 


701,750.20 
1,042,871.02 


1,744,021.28 


410,804.38 
50,801.29 


881,784.05 470,005.02 


1,004,028.01 1,204,065.00 


82. 054. 401 . . 


1.004,028.01  ... 


28,115.08 
208,787.55 


321,902.6.1 


117.225.06 
1,204,065.00 


88,250.42 
208,787.65 
837,048.97 


082,725.38 927.911.69 


a  Does  not  include  $388,097.12  expended  by  officer  in  charge  of  first  and  second  districts,  and  $2,600.99 
expended  by  officer  iu  chMrge  ot  fourth  dist'ict. 

5  $8,928.98  expended  by  officer  in  charge  of  first  and  second  districts. 

e  Includes  $8.49  in  TreaMury  Settlement  No.  7,303  of  June  24.  1899,  with  Missouri  Paoiflo  Baflway 
Company,  for  passenger  transportation. 


WORKS  ABOVE  CA 

IRO. 

Protection 

near 

Cairo.a 

Des  Moines 

Kapidn  to 

Ohio  River. 

Total. 

Amonnt  exnended  on  nrevious  nrolects  .................... 

Amount  expended  on  present  project  to  end  of  last  fiscal 
year 

$41,400.00 

$687,632.53 

$720,032.68 

HAl^ncfi  iii]6TT>eiid^  at  end  of  IflRt  AiicaI  vi^r... •••••.•••.. 

8, 600. 00 

-  - 

8,000.00 

Amount  aunrooriated  or  allotted  since  (net)  ............... 

1 

8.600.00 
1,200.00 

8,000.00 

. 

Amount  expended  from  beginning  of  present  fiscal  year  to 

1.200.00 

end  of  previous  month  

Atnmintr  nxTM^ndcMl  dnrintr  the  month. .............. . 

1, 200. 00 

1.200.00 

Balance  unexpended  at  end  of  month  ......t. 

7, 400. 00 

7.400  00 

In  Treasurv  United  States 

7,400.00 

7.400.00 

In     hand   .r...-......-...*....T.r..........--T.r.  ......  ...... 

7, 400. 00 

7. 400. 00 

Outstandinflr  liabilities  at  end  of  month 

89.00 

80  00 

Amount  oov^ired  bv  existioir  contracts  at  end  of  month 

39.00 

89  00 

Balance  a'^ailable  at  end  of  month  ..•..•.•.•••....«..••.... 

7,361.00 

7,  SOL  00 

•  laoliidea  only  work  under  aot  of  July  6, 1084. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Mississ^pi 

Birer  Commission  on  June  30,  /^d^—ContiDaed. 

FIRST  AND  SECOND  DISTRICTS. 

[Appropriations:  Improving  Mississippi  River;  improving  harbor  at  Memphis,  Teon.] 


Improving  Mississippi  Kiver. 

Surveys, 
gaugen,  and 
observa- 
tions. 

XJpperSt. 
Francis 
Levee  dis- 
trict. 

Lower  St. 
Francis 
Levee  dis- 
trict. 

White 

River  Levee 

district. 

Upper  Ya. 

eoo  Levee 

district. 

Amount  expended  on  previons  projects 
Amount  expeuded  on  present  project 
t^  Atifl  aI"  lAMt  HmcaI  VA&r  ............ 

$03,497.60 

$430,926.10 

$1,028,243.89 

$876,909.64 

Balance  unexpended  at  end  of  last 

675.42 
5,000.00 

4,700.00 
157, 500. 00 

15.740.71 
01,750.00 

32.442.14 

Amount  appropriated  or  allotted  since 
(net) ...••.•••...... 

$20,000.00 

169.500.00 

\UOII/  ••••..••...••••.•••••••••••••••• 

5,675.42 

20,000.00 

162. 200. 90 

107,490.71 

201,M2.14 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previ- 

mm  nionlh             ..................... 

• 

674.66 

27,748.02 
4,805.43 

41,850.24 
1,425.38 

77,588.29 
841.15 

▲  m<k«iiit  AVTUkn^fwl  HnHnir  lliA  mnnth  _ . 

674.66 

32,54&45 

43,284.62 

78  430  44 

Balance  unexpended  at  end  of  month . . 

5,000.76 

20,000.00 

129,652.45 

64,206.09 

123, 511. 70 

In  Treaaurv  United  States 

3,000.00 
2,00u.76 

15,000.00 
5«000.00 

117,500.00 
12,152.45 

61, 750. 00 
12,456.09 

113, 500. 00 

Tn   hand    ..............«'r'r-r---r TT 

10,011.70 

5,000.76 

20,000.00 

129,652.45 

64,206.09 

123,511.70 

Outstanding  liabilitiea    at  end  of 

500.00 
980.00 

500.00 
8,707.18 

8,000.00 

Amount  covered  by  existing  contracts 
afc  end  of  month  ......•.....■••■.■... 

1,480.00 

4, 207. 18 

3.000.00 

Balance  available  at  end  of  month  .... 

5,000.76 

20,000.00 

128,172.45 

59,998.91 

120,5U.70 

Improving  Mississippi  River. 

Walnut 
Bend  Levee 
(preserva- 
tion of 
works  at). 

Preserva- 
tion of 
worka. 

Plum  Point 
Reach. 

Experi- 
mental 
dikes. 

Removal 
Rook. 

Amonntexpendedon  previous  projects 

Amount  expeuded  on  present  project 

to  end  of  last  AschI  vear ,,-,- 

$16,681.31 

$54,846.92 

$4,868,660.62 

$6,000.00 

Balance  unexpended  at  end  of  last 
Dscal  war 

13,318.69 

20.97 

Amount  appropriated  or  allotted  since 
(net) 

100,000.00 

$8,928.08 

8,000.00 

***'"'/  ••••"••••••"•••••••••"•••••••»•• 

13, 318. 69 

20.97 

100,000.00 

8,928.98 

8,000.00 

Amount  expended  from  beginning  of 
present  fiscal  year  to  ena  of  previa 

nna  mniith 

11,462.10 

80.97 

81,251.70 
625.00 

8,928.08 

8,000.00 

Amnnnt  ATtiAnilA<)  dnrfnir  thn  mnnfh . . 

11,462.10 

20.97 

21,876.70 

8,028.98 

8,000.00 

Balance  unexpended  at  end  of  month. . 

1,856.59 

78,123.30 

In  Treasurv  United  States 

65,000.00 
13. 123. 30 

In  band •■..•.•••••....•. 

1,856.50 

1, 856. 59 

78,123.80 

Outstanding  liabilities  at    end  of 
month 



Amount  covered  by  existing  contracts  ; 
at  end  of  mouth...... - -  -- 

Balanfw  available  at  and  of  month  .... 

1,856.59 

78,128.80 

BNa  99 ^209 
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Catuolidated  $tatemeni  of  oandiHon  of  appropriaHon$  and  alloimenU  under  Mi$9i99ippi 

Eiver  Commission  on  June  SO,  1899— Continued. 

FIRST  AND  SBCOND  DISTRICTS- Continued. 


Improving  Mississippi  River. 

Plant. 

Hickman, 
Ky. 

At  New 

Madrid, 

Mo. 

Caruthers- 
ville.  Mo. 

Preserva- 
tion of 
worka  at 
Hopefleld 
Bend. 

Amonntezpendedon  pvevioas  prc()ecte 

Amoant  expended  on  present  project 
to  end  of  Isst  flsosl  yeftr  ............ 

$700,841.97 

$89,188.00 

SflO.  827.09 

$18,864.27 

Bslsnoe  unexpended  st  end  of  last 
flaoal  Tear. 

10.858.01 
40.000.00 

1.172.98 

6.646.78 
an  non  no 

Amount  appropriated  or  allotted  since 
(net) 

A  A  MM.  00 

90.000  00 

$55,000.00 

*■■•'•/  •.•••••■••■■.•••••«•••••■.«•..•. 

50.858.01 

6.000.00       91,172.98 



55,000.00 

66,645.73 

Amonnt  expended  flnom  beginning  of 
prssent  fiscal  year  to  end  of  previ- 
ona  month... 

16,767.70 
6,255.20 

50,734.23 

17,490.04 

6^941.46 

Amount  expended  during  the  month. . 

......,.__._....... 

23,022.90 

J    50,73J.23 

17.490.04          5,241.45 

Balaaoe  unexpended  at  end  of  month. . 

27,835.11 

6,000.00 

40.438.75 

87.509.96 

61,404.28 

In  Treaauxy  United  States 

Til  hand ............■>................. 

15.471.33 
12,363.78 

6,000.00 

90.000.00 
10,438.75 

85. 000. 00 
2,509.96 

59,000.00 
2,404.88 

- 

27,836.11 

6,000.00 

40,488.75 

87,509.96 

61,404.28 

Outstanding  liaUllties   ni  end  of 
month 

6,000.00 
2,180.55 

* 

Amount  covered  by  existing  contracts 
at  end  of  month... 

8,180.55 

Balanoe ftvaflaUe at  end  of  month  .... 

19,664.66 

6,000.00 

40,438.75 

87.509.96 

61,404.28 

Improving  Mississippi  River. 

Memphis, 
Tenn. 

At  Helena, 
Ark. 

Expended 
allotments. 

TotaL 

Aiponnt  expended  on  nrevfons  prnlfM^tii 

Amonnt  expended  on  present  project  to  end 
of  IsAt, flRcal  vear 

$130,471.63 

5$506.847.12 

M  fUUL  SiO  1A 

. 

Balance  unexpended  at  end  of  last  fiscal  year. 
Amount  appropriated  or  allotted  ainoe  (net) . 

10,02R.37 
00.  (HJO.  00 

95,603.98 

45. 000. 00 

911.078.98 

45,000.00  1        70,028.37 

1,007,282.90 

Amount  expended  from  beginning  of  present 
fiscal  year  to  end  of  present  month 

1 
81,795.74  f        40.000.21 

354.565.33 

529.11 

"I  --"  — 

14. 481. 27 

82,324.&5 

40,006.21 

369,046.60 

Balanoe  unexpended  at  end  of  month 

12, 675. 15 

30. 022. 16 

638.236.30 

Tn  TrMwurv  United  8tat««  -,rr.»-T tt,.... 

5,000.00 
7.675.15 

20. 000. 00 
10. 022. 16 

536.221.33 

102, 014. 07 

12. 675. 15 

30,022.16 

6:i8. 236. 30 

Ontatandinir  lial>nHiAii  At  end  of  nmntb  r  ^ ,  t  t 

10, 000. 00 

Amoant  covered  by  existing  contracts  at 
AnH  nf  month  .................. r... ........ 

6.867.73 

16, 867. 78 

llalAnMi  AYaflable  at  end  of  month  ........... 

12,675.15 

30, 022. 16 

621.368.57 

a  Allotment  from  appropriation  by  aundrv  civil  act  of  March  3. 1899,  by  resolution  of  Mississippi 
River  Commission,  June  80, 1889  (Proo.,  n.  5w),  approved  by  Secretary  of  war  July  6, 1899. 
AOolambuB,  Kj.,  $43,750;  improving  St.  Francis  River,  $75,000;  dredges  and  dredging,  $888,097.18. 
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CoMolidated  statement  of  condition  of  appropriatione  and  alloitnentB  under  Mie$i$9ippi 

River  Cotnmieaion  on  June  SO,  1899 — Contioued. 

FIRST  AND  SECOND  DIST RICTS— Continued. 


Improving  harbor  at  Memphis,  Tenn. 

Improving 

harbor  at 

Memphis, 

Tenn. 

Improving 

harbor  at 

Memphis, 

Teun. 

(Wolf  River). 

Total. 

Grand  totaL 

A  mount  expended  on  prevlons  projects 

Ainoant  expended  on  present  project  to  end 
uf  last  flsoal  year 

$1, 422, 377. 38 

$14,275.62 

$1,436,653.00 

$10,322,893.18 

BHlance  unexpended  at  end  of  last  flsoal  year 
Amount  appropriated  or  allotted  since  (net) . 

2,661.39 

30,724.38 

33,386.77 

128,989.69 
911,678.98 

2, 661. 39 

80, 724. 38 

83,385.77 

1,040,668.67 

A  roonnt  expended  from  beginning  of  present 
fiscal  year  to  end  of  previous  montii 

A  tnnnnt  ATnAndAd  diirinc'  thn  month 

2,661.39 

10,354.30 
440.11 

18,016.69 
440.11 

867.581.02 
14.921.38 

, 

2,661.39 

10,794.41 

13,455.80 

382,502.40 

Balance  unexvended  at  end  of  month. . ...... 

19.929.97 

19,929.97 

668,106.27 

In  Treasury  Unit e<l  States 

13.000.00 
6,929.97 

13,000.00 
6,929.97 

649,221.38 
108.944.94 

In  hand ............t. ,-,,■. ^........r' 

19,929.97 

19,929.97 

658.166.27 

Ont^tandine  liabilities  at  end  of  month 

600.00 

eoo.oo 

10,600.00 
6,867.78 

Amount  covered  by  exiDtiiig  contracts  at 
end  of  month  -rT,,,,.,,.,,--,,T,-r-r-.f,-,»»t,m,w 

1 

600.00 

600.00 

17,407.78 

Balance  available  at  end  of  month 

19,829.97 

19,828.97 

040,098.54 

THIRD  DISTRICT. 
[Appropriations:  Improving  Mississippi  River;  improving  harbor  at  yidcsburg.  Miss.] 


Improving  Mississippi  River. 

Surveys, 
gauges, 
and  obser- 
vations. 

Lower  Yazoo 

Levee 

district. 

Upper  Ten- 
sas Levee 
district. 

Ashbrook 
Neck. 

QreenviUflL 
Miss. 

Amount  expended  on  previous  proj- 
ects  

Amount  expended  on  present  proj- 
ect to  end  of  last  fiscal  year 

$72,080.91 

$2,066,129.01 

$3,408,627.86 

$442,371.20 

$098,077.45 

Balance  unexpended  at  end  of  last 
fiscal  year 

248.41 
*  5, 000. 00 

142,113.38 
*  004, 000. 00 

179,430.46 
*  412. 600. 00 

7,077.06 
*20,000.00 

1,906.67 
*  170. 000. 00 

Amonni  appropriated    or  allotted 
•Inee  (net)......«.«***.i-***«*«*..^- 

5.248.41 

746,113.88 

692,080.46 

27,077.06 

177,906.67 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

248.41 

378,922.98 
12,470.19 

S43,885.59 
9,049.47 

6,933.04 
1,004.50 

101,008.84 
620.14 

Amount  expended  during  the  month . 

248.41 

391,893.17 

252,934.99 

0,998.14 

101,634.98 

Balance  unexpended  at  end  of  month . 

5, 000. 00 

354,720.21 

339,096.46 

20,078.91 

70,430.69 

In  Treasury  United  States 

5,000.00 

847,300.00 
7,420.21 

332,600.00 
6,496.46 

20.000.00 
078.91 

70. 000. 00 

In  hand .•..,..... 

430.59 

5,000.00 

364. 720. 21 

839.096.46 

20,078.91 

70.480.60 

OuUtanding  liabilitiee   at  end   of 
month 

1,600.00 
106, 220. 21 

i,6oaoo 

189,995.40 

078.91 

480.6$ 

Amount  covered  by  existing  con* 
tracts  at  end  of  month 

107,720.21 

141.405.40 

078.91 

480.69 

Balance  available  at  end  of  month . . . 

5,000.00         247.000.00 

197,000.00 

20,000.00 

70,000.00 

*flMBOtet  6, «,  d,  s,  and/  at  bottom  of  pi^  tStt. 
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Cim$olidated  9taUm0iit  of  eondiiian  of  appropriaiUm$  and  dllotmemi$ 

Birer  ComwUuUm  on  June  SO,  i^9— Continued. 


THIRD  DISTRICT-Continaad. 


ImproTinir  MiatiMippi  RlTar. 


Luke 

Providence 

Reftoh. 


Amoant  expended  on  pre- 
vious pr«t|e<:t8. 


▲mount  expended  on  pree 

Sroject  to  end  of  f 
year 13,534,670.06 


ent  project  to  end  of  Ltst  I 
pe] 


Delte 
Pointi  La. 


$148,510.40 


Stone. 


Plant. 


0180,012.821610.682.06 


Expended 


TotaL 


•$588,082.81  $11. 780. 254.  U 


BaUnoe  unexpended  at  end 
of  last  Hscal  year 

Amount  appropriatt'd  or  al- 
lotted aiuoe(  net) 


4.304.24 
g  70. 000. 00 


2,745.72      0,087.18 


40.000.00 


48,078.75 
A  80, 000. 00 


Amonnt  expended  from  be- 
ginning of  present  flscjtl 
year  to  end  of  previous 
month 

Amount  expended  during 
the  month 


74. 304. 24'    42,745.72 


806.640.75 
1,407.600.06 


13,426.06 
75.00 


0.067.18  128.078.75' 


2,063.21      8,800.04 
277.24 


65,606.54 
2,876.74 


Balance  expended  at  end  of 
month 


In  Treasory  United  States. . 
Inliand 


Ontotanding  liabilities  at 
end  uf  mouth 

Amount  covered  by  exiMt- 
ing  contracts  at  end  c»f 
mtmth 


Balance  available  at  end  of 
month 


13,501.08!      2,083.21       0,087.18     67,883.28 


60,803.16     40.662.51 


61.005.47 


60. 000. 00     25, 000.  HO 
803.16,    15.662.51 


60.000.00 
1,005,47 


60,803.16     40,602.51 


400.00 


500.00 


400.00 


500.00 


60. 493. 16 


40,162.51 


61.095.47 


1,005.47 


1, 005. 47 


60.000.00 


1«  804,240. 18 


810,825.16 
88,830.28 


848.664.44 


068,876.31 


088.ooaoo 

82. 676. 31 


088.S7iL31 


e.  104. 87 
846.215.67 


852.S20.64 


706,255.67 


Koncs — ^XTnder  amonnt  A  appropriated  or  allotted  are  included  the  following  sums: 

Allotmnuts  from  api»ropriation  by  sundry  civil  aot  approved  Mar.  3, 1^.  by  resolatioiw  Miesis- 

sippi  Uiver  Commirtsion  Mar. 0, 1800  (Proc.,  pi>.  547, 548, 540. 551),  approved  oy  Seoretarv  of  War. 

liar.  13, 1890— 
alAke  Bolivar  front,  $145,358.04;  improving  harbor  at  Vicksburg.  Miss.,  $442,784.77. 

b  Surveys,  gauges,  and  obHervatious $5,000.00 

«  Lower  ITazoo  L«eveediAtrt('i 247.  (MMl.00 

d  Upper  lenHas  Levee  diHtrict 107.800,00 

«Ashbrook  X«ck 20.000.OU 

0  Lake  Provideure  Hcuch 25,000.00' 

APhiut 60.  QUO.  00 

554,800.00 
Appropriation  by  sundry  civil  act  approved  Mar.  3, 1899  (Proo.,  p.  547)— 

/Greenville,  Miss,  (rectifying  the  b»nk  at) 50,000.00 

Allotment  from  apprtmrlatiun  bj'  Hundry  civil  act  approved  Mar.  3, 1809,  by  resolu- 
tion Mi(«siH«ippi  Kiver  Comniiiwion  Apr.  3U.  1899  (Proc.,  p.  564),  approved  by 
Secretary  of  War  May  27, 1899— 

a  Lake  l*rovidencf  Kea'ch 86,000.00 

AUotment  from  appropriation  by  sundry  civil  act  approved  Mar.  8. 1800,  by  resola^ 
tion  MiiisiRHiiipi  Itiver  Commission  June  20,  1899  (Proc.,  p.  581),  approved  by 
Secretary  of  war  July  0,  1899- 
/Greenville  aarbor,  Miss 28,000.06 
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ronaxH  distbicx, 

[Approprtetlona:  Iniproilng  Ululiuipul  RivoTi  iniprnrlnd  bKrIior  it  Xat^hfi.  Mtia..  and  V 
a.;  improTing  harbor  Bl  Naw  Orlaona,  1m,  ■  liu[inivlDI  AlohufHlajs  nnd  Keil  rlvvra.  Lk. 


Snn,-*v., 
TaMona. 

Low^T™. 

Alrliafalaja 
Lev.-e  dia. 

LaTonreba 

Levca  dia. 

isrjni:dS™'p™«^^^^^ 

m.m.ia 

l,8M.(«7,fl3 

(l.(r7«.4Tl.S« 

fill, ua.  117 

Balanre  nn«iprii<t»l  at  cod  at  li*t  llacal  ym  ... 
AnHwm  .pi>r«prliwij  or  alhilleil  aince  (Iwl) 

1.MU.B2 

134,081.91 

■seis 

RDiO,OS 
/73.WU.00 

7.1IS9,(K 

B«l,1»61.1»l 

an,  S3fi.32 

117.130,06 

Amonnt  ospended  from  bpj{ii.nlB([  ot  prea*nt 
Bwal  yrartocod  nf  jirevloria  mnnlh 

:.<»s.s2 

r.,7i:.is 

11B,=M.31 
3W.2fl 

28,770.05 

ti.asB.ea 

!3!,M3.W 

llB.S9a.80 

M.  778.  06 

S.WW.uO 

*TT,0U.S1 

ITe,03<.T3 

6,IM1).W 

'aas! 

'aas 

5.00II.M 

JT7.011BI 

17S.0»rt 

M.au.oo 

2IM.1I 

ai,ua.87 

AiD'-iinl  ouvgiiHl  by  uleUng  eaiitrai:U  at  oiid  uf 

38  281M 

ti.flio.  la 

K.m,K4 

fi.lHW.M 

iM,!lT«.73 

llii,»ii.4i 

Improving  Ui 

>l».ippl  Klvar. 

J^se,.dia 

I-Diitrliu- 

lSL 

Plant. 

Ami.iii.t  upended  on  preiwiit  iirnji-rl  Ui  auil  of 

««7.«».» 

»aw.«M.M 

BM.M0.f)7 

flM  la 

Balaoce  iioeipdidrd  at  and  of  but  (IbmI  year . .. 

3I,IW.N 

.ass 

,5SS 

,ai!i:g 

7S.8M.53 

M».asi27 

n.o«.-<Mi 

M,I91.SS 

Anio ml  pjpend«l  from  begliining  of  preaact 
O-.nlsenrlortKlof  prevlo'ianionlli 

IS,01fl,M 

7«3.aM,sa 

».».» 

IB.IW  M 

1S,1U.49 

•3.JT8.3S 

2S.637.7B 

18,«7e,iB 

18. 1)85.0* 

i^uts.h 

iB.Mr7.S4 

114.1M.MI 

V'H.TftO.M 
ia.MT.M 

67.Tail.U 

15S,»S.M 

4S.G3T,U 

7B.tl2.7J 

m.M 

12.  (H 

Amouni  Mvcrnl  by  ailatlns  coDtnoU  at  end  of 

21,1W2,S1 

n.n<i.« 

15.101.11^ 

B,7»e.ia 

BalaBwavatlublaatendotniontb 

3.,...« 

l«,iu>S.5l 

a<Ma5,83 

W,i]18.« 

Vor  tMt  Mtaa  e,  d,  a, /,  p,  V,  t,  i,  J,  and  g  aM  bottom  of  pace  sue. 
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Can$olidaied  BtaUment  of  condition  of  appropriatiom  and  allotmenii  nnd§r  Mi§§i§9if§i 

Biver  ComnUasion  on  June  SO,  1899 — Continaed. 

FOURTH  DISTBIOT— Continued. 


Aironntezpended  on  previous  projoctn 
Amount  ex uetidedou  pnuient  pn^oct 
to  end  of  last  tini-alyear 


Gile« 
Bend. 


Balance  unexpended  at  end  of  Jant 
fiscal  year 

Amount  appn>priuted  or  allotteil 
aince(Qet) 


Improving  Miasiaaippi  Biver. 
ipe 


Bondurant. 


Kem| 
Bent 


Bxpendad 
allotmenta. 


«f  $136. 506. 99  $4. 856. 831. 49 


$110,000.00 


k  $10,000. 00 


{$180,000.00 


110.000.001      lO.OOO.OOi       180.000.00. 


Amount  expended  from  beciunin^ of 
preaent  fiscal  year  to  enu  of  previ- 
ona  month 

Amount  expended  during  the  month 


BaUnoeanexpended  at  end  of  month. 


In  Treasury  United  Statea , 
In  haud 


Ontatanding  liabilities  at  end  of 
month 

Amount  covered  by  existing  con  tracts 
at  end  of  month 


Balance  available  at  end  of  month 


29. 8l»8. 61 
6, 828. 17| 


SM,607.64 
l,157.e50.00 
.......;  1, 092, 217.  C4 


I 


86,726.78 


Td,  273. 22!      10. 000. 00 


oo{ 


60,000 
13,273.22; 

78,273.22 


10,000.00 


1, 122. 37 
5, 410. 23 


10. 000. 00 


525,058.18 
17,075.61 


542,133.74 


180,000.00 !  1,150,083.90 


180,000.00, >      991,004.00 

!      158,989.90 


180,000.00 '  1,150,063.90 


2;  978. 37 
171, 785. 13 


6,532.80 1 174. 763. 4U 


66, 740. 62       10,  OUO.  00.       180. 000. 00  . 

' I  I  i 


975,320.41 


Amount  expended  on  previous  prnj(>ots 

Amount  expende<l  on  present  project  to  end 
of  last  fiscal  year 


Balance  unexpended  at  end  of  last  tiHcal  year. 
Amount  appropriated  or  allotted  since  (net) 


Amount  expended  from  beginning  of  present 

fiscal  year  to  end  of  previous  ujonth 

Amount  expended  during  the  month 


Improving 
harbor  of 
Natchez, 
M  ins.,  and 

Yidalia, 


$210,307.74 


Improving 

harbor  of 

New  Orleans, 

La. 


$787. 138. 00 


6  21.044.30         101,251.86 
lii  50,000.00  '  n  110, 000. 00 


71,944.30  I      211,251.86 


21, 944. 30 


21. 944.  m 


Balance  unexpended  at  end  of  month. 


50, 000. 00 


Id  Treasury  United  States. 
In  hand 


50,000.00 


r  75, 099. 51 
o;{6. 72 


Improving 
Atcnafalaya 

andKed 

rivers,  Loai* 

siana. 


$J09. 371. 53 


Gnmd  totaL 


$6, 766, 148.76 


67,337.187 
o  25. 000. 00 


725,101.67 
1,342,660.00 


92,337.87      2,067,751.67 


14, 756. 64 
268.88 


75, 736. 23 
135.515.63^ 


15.025.02 


77,312.85 


125, 169. 63 
10, 515. 63 


55,  (HN).  00 
22.812.86 


50,  000. 00 


Ontatanding  liabilitiea  at  end  of  month 

Amount  covered  by  existing  coutracta  at 
end  of  month 


135, 515. 03 


r7.312.85 


47.50 
5,000.00 


5, 047. 50 


Balance  available  at  end  of  month. 


60,000.00 


130,468.18 


65.87 
19,000.00 


19, 065. 87 


58,246.98 


636,858.58 
17,960.71 


664,839.29 


1,412,912.38 


1,221,094.00 
191,818.38 

1,412,912.38 


3,09L74 
195,785.12 


198,876.86 


1.214,086.82 


AFPUNDIZ  W  W — BEPOBT  OF  MTS8ISSIPPI  RIVEE  GOMUISSIOIf. 


Aotof-InpeM,  lS7B(orE»Bic) 1178,000.00 

Aatof  Jaii«]a,ieea(iuiidrf  utrll) IM.UXLOO 

Act  of  Miireh  a,  1X81  <rlTBr  and  ImrlKir) LOOD.OOe.OO 

Aolof  M«roliJ.l«St  (•ondtyolvm 160.000.00 

AMoT  AusDrtZ.lNt(rtTcrud  birbor) 1,1^.000,00 

Aotof  AiiBmtl.lBaadniDdrjolTilJ lEO.DOO.OD 

AatorUnTKba.lgBKanndrTalTiJl ISO.  000. 00 

Ac(arj*iiiiarTlft,UM4rlier«i<lliartMr) 1,000.000.00 

ArtorjiilvS,  l«»l(rit«-«ndharb"r) », 000.00 

tof  Julcfi,  18M(rin-rudl!iu'bur).l<iaat!J.I)U0(ru»fErnidtoin>K-b«lH<rTia» I,0«&, 000,00 

,  J  ,_,..,  ,.™, j_. ...,■,,             _  T^000.00 

.rj.lnwIS.Ml.SOrocBTpcoaMalUceUlilcror  Kngi- 

imn I,  OH,  067.40 

AotoT  Auea>t6,ISSt(riTarudhiirbnr).lri<att7.3aror«ipeu>eaaffi«Chleraf  EDglneen  za,ua.n 

Act  Of  AnKiiatll,  lStlS(rlT«ruilhBri>or|.l«Mt4,S6BfDtexp«B*eaafllce(;hieforSngineen  ^BW.141,00 

Actor  AueuM  ll,lBliB(r)rOTiu)il  lisrbur) 76,000.00 

AotoTOcteberI,lMS(»HIidrroiiil( I6.000.DD 

Actor  Oc»iberia.IfW(d«IleI«iov),l««(*,n*-B>i«Tsrt«dtatb«TroMary 20,786.81 

Actor  SsiiWtuborlO.lSOo  (river  widliBrbori 1,100,000.00 

A^  -J  A-..i^_k.-.  H  iQ«  fj.A.i.^— I _ _ _ _  6,6S5.D0 


otof  JiilTn.lKn(daR«iMu7> M.M 

0torUimhS.lBn(inDdrTalTtlj 1,806,000.00 

—Btof  AaeDMU,UB4RlTeruidhubor) WD.  000. 00 

Actof  Aui[uatU,IWt{KiBdr7elTlll 3. 066.  OM.  00 

Aotot  M>niht,ie>6(niiidr;etTlI) %MB,uOO.OO 

AMor  jDDsS,IM6<i4nrudtaarbart MO.  000. 00 

jDlatresolDUonippraTedkliuvh31,l(m(PabllcIIo.O] 1»,0M.00 

Actor  Jnne*.l«i7Uundrvolvl11. 1.013,  m.  00 

Actor  Jnlj  IB, ISOTdiBHulmoy) 016.000.00 


Total  apsoUlo  tppmprUtloDi B8,TM,C6B,61 

laem  trim  ltona«r  appioprlatlops  ■ppllnl  to  irorka  bolov  Uatro  oodar  oct 

^iiBTi«ta.l88Z,leHtllS.41reiarteJtoTrTHD[T (271.6ai.M 

for  work!  aborgCftlni,  under  Mtot  Jul;  6,  iSm 13.031.61 

laS,lS7.tf 

of  i8M  and  ioat  ^  M> '.' .".TZ-V-  8,000.00 


•  DTsd«i*aDddnd]ilBg.|1.606.M!  nnwarvatlDn  of  worka.  •131,000. 

tAmoaiit  nportsd  Juno  W,  IBOR.  I131.M1.60,  iDuloded  1110,000  iillotaiODt  ftmi  appropHatlon 
ImproTlag  IdlulHippl  Blm  Tor  preieBtloDof  onC-olT  at  Qllco  Bend,  Lonlciaot,  vhloh  amoiuit  It : 
carried  under  allotment  ftor  Giles  Bend. 
Kam.—Uod«r>iiHHintaapproprlMed  or  allotted  are  Inoladodtbe  folio  wing  ■oinat 
AUotaMDta  troa  uproprlatlon  by  anndry  aivll  tet  approrgd  Ifuoh  8, 
lgOO.bjrM<ilDtlonUiialuiuplRlTerCiimmiuion  Bar.l.lBH  (Pmo., 
pp.  64f.  6i8, 648, 661),  approfcd  by  SecretnTf  of  VarMu,  18.  IBW- 
•8Dr>ej«,gangea,andabaerTatioDa .86,000 


117.300 

JJ-IJ* 

p  6§2},  appTDTod  bj  Hooretary  of  War  jaly  8,  ISBV — 

tBoDdniaDt 

Approtniatlant  by  rl*er  and  harbor  KCt  approved  Uaroh  0, 1880  (Fne, 


[mproTliiK  btrbor  at  Natobeh  UUa^  and  TIdalla,  La 860.000 

nimprorlnt  barber  at  New  Otleui>,La 110,000 

0 Improrlng  Atcbafalaya  and  Bed  rlTera, Loalaiana 2^.000 

D  Anonnt  Ibrmeriy  npoitod  lednoed  •IN.sa,  or 

f  Amount  fOrmerlj  reported  lednc^dfi.OC 
r  AmoDBt  fbrBB-Ij  nported  Inoraaaad  til 
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Cantolidaied  Mtafmneni  of  all  appropriaiUnu  tptndml  under  the  Ml$$imippi  Biver  C^m- 

miMBion  to  June  30,  i^dd— Continued. 

BXPSNDBD. 


Location  aad  otOeoi. 


XlMissfppI  River  Commission 

Snrveys,  gauges,  and  observationH 

Levees 

Bevetment  and  contraction  works,  permanent  channel 

improvements  and  protection 

Dredges  and  dredging 

Plant  and  miscellaneons 

Improving  harbors  and  tributaries 

Works  above  Cairo 


To  Jane  W, 
18M. 


Total  expended 

Balance  unexneuded  June  30, 1899. 
BfSserve  for  allotment 


I503.891.60 

1.«<M,120.46 

a  12. 607. 244. 10 

0.214.840.80 
1,190,885.75 
1.342.388.61 
5,040.917.00 
729.032.53 


32,293,321.63 


Total  appropriated 


ending 
80,11 


$42,902.80 

68.144.41 

1.204.442.83 

64.463.10 

881,784.65 

118.130.76 

412,303.10 

1.200.00  I 

~2i86S,87L75 


ToUL 


$647,004.30 

1,722.464.87 

13,001,087.13 

9,200.303.79 
1,672.670.40 
1,460. 519.  a7 
ft.  453.  221.  M 
780.232.58 


34.057,183.38 

4,802.010.62 

78,489.00 


88,037,603.00 


•  The  amount,  $12,607,256.04.  reported  in  annual  report  for  1808,  is  rednoed  by  refundmenta  dniiag 
fiscal  year  of  the  following  overpayments : 

By  Third  District  ofllrer.  April.  1899  allotment  for  Lower  Yasoo  Levee  district $7.36 

By  Third  District  oflioer,  July,  1899,  allotment  for  Upper  TenHSs  Levee  district 44 

By  Fourth  District  officer.  Aagnst,  1898,  allotmen  t  for  Pontchartrain  Levee  distriel 4. 05 

U.V5 


LIST  OF  APPKNDIXES  AOCOMPANYINQ  THB  ANNUAL  RKPORT  OF  THK  MISSISSIPPI  RIVRR 
COMBilSSION  FOR  THE  ri8CAL  YKAR  BNDINU  JUNE  30,  1099. 

Appendix  1, 

Report  of  Capt.  Mason  M.  Patrick,  secretary  of  the  ooramiRsion,  on  work  done  in  the 
office  of  the  coniinissioii,  on  siirveyo,  gauges,  and  observations,  and  on 
dredges  and  dredging.     (42  plates.) 
Money  statement. 
Abstract  of  proposals. 
List  of  cou tracts  in  force. 
Statement  of  charts  issned  and  sold. 
List  of  civilian  engineers. 
Approximate  value  of  plant. 
LiMt  of  appendixes  accompanying  the  report. 
List  of  plates  accompanying  the  report. 
1  A, — Laws  afl'ecting  tlie  MisniBsippi  River  CommisHion,  Jnly  1, 1898,  to  Jnne  90, 1899. 
1  B. — Specitications  for  the  conMtruction  of  dredge  Iota, 

1  C, — Report  of  Assistant  Engineer  A.T.  Morrow  on  triangulation  work  between  St. 
Paul  and  Aitkin,  Minn.,  and  on  changes  in  the  elevations  of  the  bed  of  the 
river  below  Baton  Rouge,  La. 
1  D.— Report  of  Surveyor  W.  8.  Williams  on  precise  level  work  between  St.  Paul  and 

Aitkin,  Minn. 
1  E, — Instructions  for  precise  level  work  amended  to  date. 
IF, — Report  of  Assistant  Engineer  Kivas  Tuliy  on  gauges,  rednction  of  physical 

data,  mean  Gulf  level,  and  office  publications. 
1  G, — Report  of  Asnistant  Engineer  Thomas  Middleton  on  consttoction  and  repairs 

of  dre<1ging  plant. 
1  H. — Report  of  AssiNtant  Engineer  F.  B.  Maltby  on  dredging  operations  dnring  the 
low-wnter  season  of  1898,  on  capacity  tests  of  dretiges,  and  on  care  and  repair 
of  dredging  plant. 

Appendix  S, 

Report  of  Capt.  E.  Eveleth  Winslow  npon  operations  in  the  First  and  Second  districts 
(13  plates.) 

Money  statement. 

Report  of  Assistant  Engineer  Aug.  J.  Nolty  on  work  done  at  Xew  Madrid,  Carnth- 
ersville,  Plum  Point  Reach,  experimental  dike«  at  Point  Pleasant. 

Report  of  Assistant  Engineer  \V.  M.  Rees  on  work  done  at  llopetield  Bend,  Mem- 
phis, Helena,  and  VVolf  River. 

Report  of  Assistant  Engineer  Charles  Le  Vnssenr  on  the  work  of  removing 
Nonconnah  rock. 

Report  of  AsMJstant  Engineer  Aug.  J.  Nolty  on  cure  and  repair  of  plant. 

Abstract  of  proposals. 

List  of  civilian  engineers. 
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Appendix  5. 

R  eport  of  Capt.  H.  C.  Newcomer  upon  operationB  in  the  Third  District  (2  platea). 

Money  statement. 

Abstract  of  proposals. 

LiHt  of  civilian  engineers. 

Statement  of  contracts  in  force. 

Report  of  Asst.  Engineer  Arthur  Hider  on  surveys,  reyetment  work,  stone  sap- 
ply,  and  the  care  and  repair  of  plant. 

Report  of  Asst.  Engineer  H.  St.  L.  Copp<5e  on  construction,  care,  and  repair 
of  levees  in  the  Lower  Yazoo  Levee  District,  with  an  account  of  caving 
banks  in  the  district,  levee  conHtruction  by  machinery,  new  levees  that  will 
probably  be  required,  dencription  of  high  water,  seepage  observations,  tables 
showiui;  rainfall  and  levee  work  done  iu  Lower  Yazoo  Levee  District. 

Report  of  As»t.  Engineer  E.  C.  Tollinger  on  levee  work  in  the  Upper  Tensas  Dis- 
trict, with  a  description  of  the  Red  Fork  and  Cypress  Creek  levees,  observa- 
tiouH  on  seepage,  flooded  area,  sand  boils,  drainage,  caving  banks,  banquettes, 
proposed  Hew  levee  line  from  Old  River  to  Lake  Providence,  tables  showing 
levee  work  done,  and  estimiites  of  amount  of  work  required  and  cost  to 
com]dete  levee  line  to  Commission  grade. 

Tables  showing  cost  of  work  done  by  the  Unitod  States  on  levees. 

Appendix  4, 

Report  of  MaJ.  George  McC.  Derby  on  operations  in  the  Fourth  District,  with  tables 
relating  to  amount  and  cost  of  levees  (6  plates). 

Money  statement. 

4  A. — Approximate  value  of  plant. 

4  B. — Commercial  statistics. 

4  C.—List  of  civilian  engineers. 

4  D. — Report  of  Asst.  Engineer  H.  S.  Douglas  on  work  in  Giles  Bend  (Natchez 
and  Vidalia  harbors),  with  details  as  to  cost  of  work  and  delays  due  to 
quarantine  regulations. 

4  E, — Kepurt  of  Asst.  Engineer  H.  8.  Douglas  on  work  at  Algiers  Point  and  South- 
port  (New  Orleans  Harbor),  with  an  account  of  experiments  in  towing  mat- 
tress from  the  willow  bars  to  the  works,  details  ol  cost  of  work,  caving  in 
the  Ihird  District,  and  work  of  Orleains  Levee  Board. 

4  F, — Report  of  Asst.  Engineer  H.  S.  Douglas  on  care  and  repair  of  plant. 

4  G. — Report  of  Asst.  Engineer  A.  F.  Woolley,  jr.,  on  work  aone  at  the  Junction 
of  the  Red  and  At<'hafaliiya  rivers,  with  an  account  of  dredging  operations 
in  Old  River,  description  of  sill  dams  in  Atchafalaya  River,  changes  in  cross 
section  iu  Old  River,  and  recession  of  bank  at  mouth  of  Old  River:  also  sur- 
vey of  New  Orleans  Harbor,  speed  trials  of  the  new  towboat  Oen,  John  Hewton, 
and  experiments  made  to  obtain  a  substitute  for  rock  to  be  used  iu  revetment 
work. 

4  E. — Report  of  Asst.  Engineer  W.  J.  Hardee  on  levee  work  in  the  Fourth  Dis- 
trict, including  tabulated  statement  lor  each  levee  district,  levee  constn^c- 
tion  by  meauH  of  dredges,  muck  ditches,  conditions  at  Kempe  Bend^  and 
diihcuities  encountered  iu  building  the  new  Kempe  loop. 

4  J, — Abstracts  of  proposals. 

4  J, — Statement  of  contracts  in  force. 


Appendix  1. 

Report  of  Capt.  Mason  M.  P^thick,  Coups  of  ENomESRA,  Secretabt 

Mississippi  River  Commission. 

Mississippi  River  Commission,  Office  of  the  Secretary, 

St  Louis f  Mo,,  May  SI,  1899, 

Colonel:  I  have  the  honor  to  submit  the  following  annual  report  for  the  year 
enilingMay  31, 1899. 

This  office  was  in  charge  of  Capt.  II.  E.  Waterman,  Corps  of  Engineers,  until 
October  26, 1898,  the  date  of  his  death;  all  work  prior  to  that  date  was  doue  by  his 
direction. 

I  assumed  charge  on  October  29. 1898. 

The  work  under  the  secretary  of  the  Mississippi  River  Commission  is  carried  on 
under  allotments  made  by  the  CommiMMion  from  time  to  time  tiom  appropriations  for 
improving  the  Misaiasippi  River  between  the  Head  of  the  Passes  and  the  month  of 
the  Ohio  River. 
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These  allotments  are  as  follows: 

(/)  MiasUsipin  Rirer  CommUsion. — Available  for  salaries,  clerical,  office,  trsTelingy 
and  miscellaneoDB  expenses  of  the  Mississippi  River  Coiumissioa. 

(j?)  SurreySf  gauges,  and  observatiotiB. — Available  for  the  survey  of  the  Miasiaaippi 
River  between  the  Head  of  the  i 'asses  and  its  head  waters,  for  the  establishment  and 
maintenance  of  gauges,  for  special  surveys  and  examinations,  and  for  the  oolleetion 
and  reduction  or  physical  data  pertaining  to  the  Mississippi  River. 

(5)  Dredges  and  dredging, — Available  for  the  oonstruotiou  and  operation  of  dredgea 
and  dre<lging  plant  for  the  Mississippi  River  from  the  Head  of  the  Pasaea  to  the 
month  of  the  Ohio  River. 

{4)  Experimental  dikes. — Available  for  the  construction  of  experimental  low-water 
dikes  at  localities  below  Cairo.  This  work  was  transferred  to  the  charge  of  the 
secretary  from  the  First  and  Second  districts  by  resolution  of  the  Miasisaippi  River 
Commission,  9th  March,  1899. 

MISSISSIPPI  RIVER  COMMISSION. 

The  Mississippi  River  Commission  has  held  four  sessions  during  the  past  yesr,  aa 
follows : 

Seventy -third  session,  June  16-18, 1898,  at  Army  Building,  New  York  City. 

Seventy-fourth  session,  December  3-11, 1898,  on  steamer  Miseiuippi,  St.  LfOnia,  Mo., 
to  New  Orleans,  La. 

Seventy-fifth  session,  March  7-9,  1899,  at  Army  Building,  New  York  City. 

Seven tv-sixth  session,  April  26-May  2, 1899,  on  board  BteAmer  Mississippi,  St.  Louis, 
Mo.,  to  New  Orleans,  La. 

The  committee  on  dre<lges  met  at  St.  Louis,  Mo.,  August  29,  1899,  for  consideration 
of  plans  for  two  new  dredges.  In  connection  with  this  subject  the  committee 
visited  dredges  at  work  under  the  direction  of  Maj.  T.  H.  Handbury,  Corps  of 
Engineers,  near  Crystal  City,  Mo. 

Since  the  last  annual  report  the  steumer  Mississippi,  while  at  St.  Loaia,  during 
June  and  July,  had  new  boilers  miule  and  set  up  complete;  various  minor  repairs 
were  made  while  in  winter  quarters  at  West  Memphis,  Ark. 

This  boat  has  carried  the  Mississippi  River  CominisHiou  on  its  semiannual  inspec- 
tion trips  duwn  the  river  from  St.  Louis,  Mo.,  to  the  Passes  in  December,  1898,  and 
April-May,  1899.  besides  making  an  inspection  trip  of  the  river  between  Cairo  and 
Memphis  in  August.  Daring  September,  October,  and  part  of  November  the  boat 
was  in  service  with  the  dredging  fleet  as  a  general  inspection  boat.  Toward  the 
end  of  December  she  towed  the  dredge  Beta  and  barges  from  St.  Louis  to  the  fleet  at 
West  Memphis,  Ark.,  where  she  went  into  winter  quarters. 

A  recent  examination  disclosed  injuries  to  some  of  her  bottom  plates,  caused  by 
collision  with  submerged  logs  and  other  obstructions.  She  is  now  in  GoYenunent 
dry  dock  at  Keokuk  undergoing  the  necessary  repairs. 

SURVBTS,  QAUUBS,  AVD  OBSERVATIONS. 

General  survey  of  the  Mississippi  River.— Thw  survey,  which  is  directed  by  the  law 
creating  the  Mississippi  River  OonimiHsion  to  extend  from  the  Head  of  the  Passes  to 
the  head  waters  of  the  river,  has  been  carried  on  in  order  to  obtain  sufficient  data  for 
accurate  topographical  and  hydrographical  maps  which  may  be  used  in  studying  the 
physical  characteristics  of  the  river  and  in  planning  improvements.  The  permanent 
bench  marks  are  also  intended  to  serve  as  a  basis  for  future  surveys,  by  which  means 
changes  in  the  banks  and  bed  of  the  river  may  be  ascertained.  The  most  approved 
methods  have  therefore  been  used  throughout  the  work. 

The  field  work  connists  principally  of  three  parts,  viz,  secondary  triangnlation, 
precise  levels,  and  topography  and  hydrography. 

A  description  of  the  surveys  of  the  river  to  1896  will  be  found  in  the  report  of  the 
Chief  of  Engineers  for  that  year,  pa^^^es  3575  et  ee(i. 

This  survey  now  covers  the  river  from  the  mouth  to  St.  Paul,  Minn.,  a  distance  of 
1,980  miles.  The  triangulatiou  and  precise  levels  are  completed  north  of  St.  Paal  to 
Aitkin,  Minn. 

FIELD  WORK  OF  1898. 

The  following  is  a  statement  of  the  field  work  done  during  the  past  year;  of  the 
difi'erent  parts  of  the  survey  and  their  connection  with  former  work: 

Secondary  triang illation. — This  work  was  extended  northward  from  Minneapolis, 
Minn.,  to  Aitkin,  Minn.  The  season's  work  began  June  6,  1898,  near  Fort  Snelling, 
Minn.,  on  the  uppermost  line  of  the  triangulatiou  of  1895  as  a  base,  and  was  com- 
pleted to  Aitkin,  Minn.,  November  15,  1^98.  The  river  distance  covered  waa  about 
209  miles.  There  are  101  triangles  in  the  stretch,  with  average  lensth  of  aidea  of 
•boat  4  miles.    Ninety-eight  stations  were  occupied;  the  length  and  aaimntii  of  a 


APPENDIX  W  W — ^REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3339 

base  line  WM  determined  at  each  of  the  following  places :  Monticello,  Rioe,  Brainerd, 
and  Aitkin.  The  mean  error  of  closure  of  the  triangles  was  1.14  seconds:  130  stone 
line  bench  marks  were  established,  and  34  tertiary  points,  snch  as  chnrcn  steeples, 
etc.,  located.    (See  plate  1.) 

The  trianflplation  party  was  organized  with  Asst.  Engineer  A.  T.  Morrow  in 
charge  and  the  necessary  assistants.  The  precise-level  party,  nnder  W.  S.  Williams, 
was  attached  to  the  triangulation  party.  The  total  nnniber  of  employees  was  26. 
besides  5  teamsters  with  teams,  supplied  by  contract,  for  moving  the  outfit  ana 
transporting  the  snbparties  to  and  from  their  work.  The  whole  party  was  quar- 
tered in  a  camp  of  11  tents,  camp  being  moved  as  the  work  progressed. 

The  country  north  of  St.  Panl  being  generally  flat,  with  oeusiderable  timber,  it 
was  necessary  ejtber  to  cut  lines  of  sigh  t  through  the  timber  or  erect  high  stations ;  the 
latter  method  was  found  more  expeditions  and  cheaper,  and  was  therefore  adopted. 
The  majority  of  the  stations  built  were  from  10  feet  to  76  feet  in  height. 

A  reconnuissance  party,  in  charge  of  Mr.  George  H.  French,  preceded  the  triangu- 
lation party  and  selected  locations  for  the  stations. 

The  difficulties  of  working  in  the  country  above  Aitkin  wiU  necessitate  some 
modifications  of  methods  used  below  that  point. 

The  cost  of  the  field  work  has  been  $18,165.73,  which  gives  an  average  cost  per 
mile  of  triangulation  and  precise  leveling  of  $103.80,  or  an  average  per  mile  of  river 
of  $86.d2. 

The  methods  used  are  described  in  the  Report  of  the  Chief  of  Engineers  for  1891, 
pages  3474  et  seq.,  except  the  method  of  observing  for  azimuth,  which  was  modified 
as  described  in  tne  accompanying  report  of  Mr.  A.  T.  Morrow  (Appendix  1  C),  which 
also  contains  details  of  the  season's  work. 

Precise  lereU,— This  work  has  been  carried  from  the  end  of  the  jetties  of  the  South 
Pass  to  Aitkin,  Minn.,  a  distance  of  2,269  miles,  with  side  lines  from  fiiloxi.  Miss., 
to  New  Orleans,  La., 87  miles;  Savanna,  111.,  to  Chicago,  111.,  148  miles;  and  Duluth, 
Minn.,  to  St.  Paul,  Minn.,  156  milts.  About  110  miles  of  this,  between  Cairo  and 
Helena,  was  done  by  the  Engineer  Department,  United  States  Army,  before  the 
cie.-ition  of  the  Mississippi  River  Commission,  and  the  stretch  from  Greenville, 
Miss.,  to  Carrollton,  La.,  a  distance  of  479  miles,  was  done  by  the  United  States 
Coast  and  Geodetic  Survey  in  1879-80,  nnder  the  Mississippi  River  Commission. 
The  stretch  from  Baton  Rouge,  La.,  to  New  Orleans,  La.,  was  rerun  by  the  Commis- 
sion in  1897-98;  the  stretch  from  Biloxi,  Miss.,  to  New  Orleans,  La.,  and  irom  Baton 
Rouge,  La.,  to  Fort  Adams,  Miss.,  will  be  rerun  this  year.  The  necessity  for  this  is 
rendered  apparent  by  the  many  discrepancies  found  in  the  portion  rerun  in  1897-98; 
changes  in  the  benches  have  probably  occurred  since  the  first  leveling  was  done. 
It  is  the  intention  to  carry  the  finally  adopted  mean  Gulf  level  np  the  river  at  least 
as  far  as  St.  Louis,  Mo. 

The  levels  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  were  run  since  the  last  annual 
report.  Field  work  began  June  6,  1898,  and  closed  November  12.  About  197  miles 
of  main  line  and  25  miles  of  side  lines  were  completed.  The  distance  by  river  was 
about  219  miles. 

The  precise  level  bench  marks  of  this  stretch  are  also  the  stone  line  bench  marks 
of  the  left  bank.  They  were  set  and  located  by  the  triangulation  party.  Their 
descriptions  and  the  tabulated  results  of  precise  leveling  are  given  in  the  report  of 
Mr.  W.  S.  Williams,  surveyor  (Appendix  1  D),  together  with  a  description  of  the 
methods  followed  by  the  precise  level  party  and  details  of  the  season's  work. 

Topography  and  hydrography. — ^This  work  has  been  completed  from  the  Head  of  the 
Passes  to  St.  Paul,  Minn.,  a  distance  of  1,967  miles,  and  a  party  is  now  in  the  field 
extending  this  work  above  St.  Panl,  Minn.  Field  work  was  begun  May  1, 1899,  where 
the  work  of  1897  ended  at  the  ui>per  limits  of  St.  Paul,  Minn.  It  is  expected  that  the 
topography  and  hydrography  will  be  completed  during  the  season  to  Aitkin,  Minn. 

SPECIAL  SURVBTS. 

During  the  year  1894  low- water  surveys  from  the  mouth  of  the  Arkansas  River 
southward  were  undertaken  for  the  purpose  of  determining,  by  comparison  with 
former  snrveys,  the  efifect  of  the  levees,  if  any,  on  the  low-water  bed  of  the 
MiHsissippi  River. 

The  first  surveys  extended  to  Vicksburg,  Miss.  In  1895-96  they  were  extended  to 
Donaldsonville,  La.  In  1897-98  a  resurvey  was  made  of  that  portion  between  Scot 
Blufi's  (828)  and  Carrollton,  La.  (957). 

The  methods  followed  in  reducing  and  comparing  the  results  of  these  surveys  are 
fully  described  in  the  Report  of  the  Chief  of  Eiigineers  for  1896,  pages  3577-3592. 

At  the  date  of  the  last  Annual  Report  the  information  secured  during  the  survey 
of  1897-98  was  not  all  available  for  study  and  comparison.  The  details  of  the  com- 
parison of  the  results  of  these  surveys  with  those  of  previous  surveys  are  given  in 
the  report  of  Aasistant  Engineer  A.  T.  Morrow  (Appendix  1  C),  together  wiUi  tables 
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tikttwimg  ihm  •rwno  of  ctom  »rtioD  eleacats  aod  tte  ebaagw  fai 

•ertioD  «leaM»u  m  far  m  thej  haro  been  determined  bj  Um  mtctaI  Murejm.    (See 

ak«  FUin  2;  3, 4,  aad  5. ) 

Tbe  portion  of  the  rirer  eorered  br  these  earreTS  U  eompletely  |»rotoeted  bj 
loreee;  it  hM  eoaapentirely  stable  banks:  at  extreme  low  water  it  firaetieally  enb- 
aideatoGoIf  !o«'el.  It  may  therefore  be  coo»i«len9il  a  lower-rirer  eection,  nod  tbe 
eon«rloMone  drawn  from  iu  examination  will  properly  Apply  to  no  othor  part  of  tbe 
river. 

Tbe  laet  nrreT  followed  the  gr^at  flood  of  1897.  The  riror  wm  theo  aligbtly 
larirer  aotl  d<reper  than  at  th'^  time  of  any  prerioas  torrey. 

TW  eompanson  of  tbe  nrnalte  of  all  the  sarvevs  ^eems  to  show  ecmelnaiToly  that 
there  faaA  b«cn  a  i^eoeril  tendrncy  to  the  pfnuant?ot  enlargement  of  the  atream 
aboTe  tbe  low- water  lioe,  and  that  tbe  capacity  of  the  river  to  discharge  ita  flood 
wat«:r%  baa  Ijero  more  tban  mainiaioed. 

Dorine  long  periods  of  comparatively  low  wnter.  or  daring  aaTeral  years  without 
a  markedly  bigb  watirr.  a  flight  tilliog  probably  o^-cars  in  tbe  b«d  of  the  stream; 
bat  dnriofr  a  eonsiderable  flood  thi^  material  is  mov«d  and  an  enlargement  of  cross 
sort  ion  takes  place. 

Tbe  sarrey  of  Inif^-^  which  followed  two  years  of  ooraparatiToly  low  water, 
when  cofOf«arfrd  with  that  of  I8«j2-^.  which  followed  a  dood,  ahuwa  a  decrease  in 
average  cross  *ection  area  below  tbe  low-watt-r  line  ot  5.5  per  cent  and  a  decrease 
in  avfrrage  maxirunm  depth  of  6.6  |>er  cent.  This  same  survey  of  l)<H&4lt«,  when  com- 
pared with  tbe  surrey  of  18H7-98.  shows  that  after  tbe  flood  of  18S^  the  river  had 
increased  in  area  of  cro»s  section  ImtIow  the  low- water  line  by  6.6  per  cent  and  in 
average  maximum  depth  by  ><.8  |>er  cent. 

Tbe  flofid  of  \i&l  seemed  to  make  a  way  for  itself  by  removing  material  f^m  alone 
tbe  line  of  tbe  »tron^e«»t  current,  niakioK  dt-|K>*»it8  in  the  black  water  abont  aiid 
beyond  tbe  batiks,  lloth  above  and  below  ik>Dal(lf4onville  the  average  maximum 
depth  and  the  area  of  cniSA  section  below  tbe  low- water  line  were  considerably 
ifjcrease^l,  whil«r  tbe  area  of  the  average  cross  section  aboTe  the  low-water  line  was 
slightly  diminibbed. 

GAUGES. 

Tbe  permanent  gauges  of  tbe  MiMiMippi  River  Commission  (14  on  the  Miaaiasippi, 
1  on  tlie  8t.  Krsficis,  1  on  the  White  Kiver.  and  1  at  l^arbre  Landing  at  the  head  of 
Atcbafalaya  River;  have  l>een  mamtaine^l  throughout  the  year.  Those  on  the  main 
river  have  Wen  insf>ected  twir«'  during  the  pSHt  \  ear.  besides  tbe  altove  a  C4»ntina- 
onii  tide  gauge  has  been  uiaintaineii  at  Bili^xi,  MiN!<.  This  gauge  was  establiahed  in 
<)ct4»\>^T,  IKi?};  an  ex  eel  lent  record  has  been  secured,  covering  the  time  since  that 
date.  From  this  reeord  has  been  deduced  a  value  for  tbe  elevation  of  menn  Golf 
level  at  that  |>oiut  which  is  recouimencied  for  final  adoption.  The  gauge  will  beoon- 
tinueil  at  leant  until  the  completion  of  another  year. 

The  (tcluced  value  for  mean  Gulf  level  is  a  rea<ling  of  +  6.0829  on  tbe  present 
staff  gauge.  In  j*  aching  thiH  value  the  half-hourly  oidinates  were  scaled  from  the 
tide  rolls  for  lf*H2  and  I^M;  the  hourly  ordinates  ifoin  the  tide  rolls  for  1895,  1896, 
1>^7,  and  lH!i>^.  From  thene  the  mean  for  each  >  ear  has  l»een  <'oniputed,  and  the  mean 
of  these  yearly  means  i:ives  the  final  value  of *-f- 6.().'^29  mentioned  above. 

It  is  of  interest  to  note  that  the  value  deduced  by  using  tbe  1882- 18{4  record  alone 
is  6.(PiHH;  by  u»«ing  the  l«!i5-185»«  record  alone  is  6  0803. 

The  hydrogra])hs  of  this  gauge,  together  with  those  of  the  Port  Eads.  East  Bay,  and 
Red  River  Lamting  gauges,  will  be  found  on  Plate  8  A  sketch  map  slowing  the 
positions  of  the  Hiloxi,  Port  Kads,  and  Ea>t  hay  j^an^res  is  jjiven  on  Plate  9. 

Adis4;u»sionof  the  bearing  of  these  gangt*  readings  iip<m  the  nner<tion  of  tbe  possible 
sabsidenceof  the  delta  will  be  found  in  the  report  of  theChief^of  Engineers  lor  IH^ 
page  MIH  et  seq.  A  further  discuHHlon  of  this  inierestiiig  problem  is  poatponea 
until  after  the  results  of  next  season's  precise  level  work  in  this  hicality  are  availalde. 

For  further  details,  attention  is  iiivite^l  to  the  report  of  Assistant  Engineer  Kivas 
Tally  (Appendix  1  F)  and  Tables  6  and  7. 

In  a^ldition  to  the  permanent  gauges,  high  water  gnuges  at  intervals  of  Smiles  from 
Cairo  to  Fort  Jackson  have  been  maiutaiued.  Oboeivatious  were  taken  during  the 
last  high  water.    (See  Table  8.) 

OBSERVATIONS. 

Since  1879  a  large  number  of  observations  for  ascertaining  the  discharges  of  the 
Mississippi  River  and  its  tributaries  have  been  uiade  at  various  points  during  high 
and  low  water  stages.  During  the  past  year  it  was  determine'!  to  occupy  a  station 
at  Thebes,  111.  (45  miles  alwive  Cairo),  and  to  seh'ct  discharge  stati  *ns  on  the  Cum- 
berland and  Tennessee  rivers.  Hereafter  discliar<:e  observations  will  probably  not 
be  taken  except  at  extreme  high  or  low  water  stages. 
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PLANT  AND  OUTFIT, 

At  the  date  of  the  last  AnTinal  Report  the  steamer  Patrol  was  at  New  Madrid,  Mo., 
with  the  dredgiu|{  fleet,  fur  care  and  repairs.  Daring  Angast  and  Septewher  this 
hoat  was  used  as  an  inspection  boat  by  the  assistant  engineer  in  charge  of  dredging. 
In  November  this  steamer  was  placed  in  commission  and  used  until  March,  1899, 
inspecting  the  gauges  along  the  river.  After  completing  this  work  the  boat  was  laid 
up  with  the  dredge  fleet  and  some  minor  repairs  made  where  necessary. 

The  survey  boat  Illinoia,  after  being  returned  by  the  Southwest  Pass  Board,  was 
cared  for  near  New  Madrid,  Mo.,  and  later  moved  with  the  dredge  fleet  to  West 
Memphis,  Ark.  This  boat  has  been  remodeled  for  use  as  an  office  boat  in  connection 
with  the  dredge  fleet. 

The  steamer  Search  was  used  for  making  surveys  in  connection  with  dredging,  and 
at  the  close  of  the  dredging  neason  was  biid  up  with  the  dredging  fleet.  The  hull  of 
this  steanieCkis  in  bad  condition  and  will  require  considerable  repair.  The  boat  has 
been  beached  at  West  Memphis  and  the  repairs  are  in  progress. 

GENKRAL  8UHVBT  PUBUCATIONS. 

The  following  maps  have  been  published  by  the  commission  or  are  now  in  process 
of  publication: 

A  map  of  the  lower  alluvial  valley  from  Cairo  to  the  Gulf  of  Mexico,  in  eight 
sheets,  published  in  1887;  a  new  edition  of  this  map  showing  changes  and  additions 
has  just  been  printed. 

A  map  of  the  alluvial  valley  of  the  Mississippi  River  from  Cairo  up  has  been  pre- 
pared, in  4  sheets;  2  sheets  have  been  published  and  the  other  2  sheets  have  been 
sent  to  the  printer. 

A  district  map  of  the  Mississippi  River  from  Cairo  to  the  Oulf  of  Mexico,  showing 
limits  of  inijiro Yemen t,  levee  districts,  controlling  levees,  gauge  stations,  etc.,  has 
been  poblished. 

Detail  charts  of  the  river,  scale  1:20000,  showing  the  topography  and  hydrography 
from  the  Gulf  to  Spechts  Ferry,  633  miles  ahove  Cairo,  a  distance  of  1,692  miles,  in 
145  sheets.  During  the  year  5  new  sheets  of  this  map  were  published  and  4  more 
sheets  are  now  in  the  bands  of  the  printer. 

The  inch-to-mile  series  of  maps  from  the  Gulf  to  the  mouth  of  Galena  River,  466 
miles  above  Cairo,  a  distance  of  1,737  miles,  in  56  sheets.  During  the  year  2  new 
sheets  were  published  and  2  more  sheets  are  now  in  the  hands  of  the  printer. 

The  tabulated  results  of  the  survey  work  have  been  published  in  preceding  reports 
of  the  secretary;  the  geodetic  positions  and  elevations  of  permanent  marks  of  the 
survey  from  Cairo  to  St.  Paul,  Minn.,  a  pamphlet  publication  of  300  pages,  has  Just 
been  completed. 

RBDUCnON  or  FIELD  NOTES. 

The  following  is  a  brief  r<tenm^  of  the  work  done  by  the  drafting  and  topograph- 
ical division  of  this  office  during  the  past  year: 

The  field  notes  for  the  1897  survey  from  Brownsville,  Minn.,  to  St.  Paul,  Minn., 
were  reduced  and  plotted. 

The  field  notes  of  the  precise  level  line  run  in  1897-98  between  Baton  Rouge,  La., 
and  South  Pass  were  reduced  and  the  results  tabulated,  together  with  descriptions 
of  the  bench  marks. 

The  field  notes  of  the  secondary  triangulation  and  stone  lines  from  Minneapolis, 
Minn.,  to  Aitkin,  Minn.,  1898,  were  checked,  adjustments  made,  sides  computed; 
L.  M.  Z's.  of  secondary  stations,  tertiary  stations,  and  stone  line  bench  marks  com- 
puted and  tabulated. 

The  field  notes  of  precise  level  work  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  1898, 
were  redure<l,  results  tabulated,  and  descriptions  of  bench  marks  written. 

For  a  better  comparison  of  cross  section  elements  a  large  number  of  sections  from 
Scot  Bluffs  (829  L)  to  CarroUton  (957)  were  plotted,  areas  measured  with  planimeter, 
and  elements  reduced  and  tabulated. 

MAFPINO  AND  DRAWINO. 

Detail  obarts  Nos.  161-164,  covering  the  river  from  603  to  650  miles  aboYe  Cairo, 
have  been  completed. 

Detail  charts  Nos.  165-170  were  drawn. 

Detail  charts  171-175  were  about  two- fifths  drawn. 

Inch-to-mile  sheets  Nos.  125-126  have  been  drawn. 

Sheet  No.  4,  alluvial  valley  map  of  the  upper  Mississippi,  was  completed  and  the 
color  sheet  drawn. 
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A  reTision  has  been  made  of  the  lower  alluvial  yalley  map  (8  flheete),  ■bowing  the 
latest  coDtroHing  levee  lines,  shore  lines  from  the  latest  sarveys,  gauge  atationst  aod 
nver  distances  and  locations  below  Cairo. 

Eleven  sete  of  the  1 :  20000  scale  charts  below  Cairo  have  been  revised  «ad  allow  ail 
important  improvements,  levee  lines,  and  shore  lines  to  date. 

The  drawings  accompanying  this  report  have  also  been  prepared. 

DRBDGRS  AND  DRXDGINa. 

Prcjeet — On  the  20th  of  Jnne,  1896,  the  Mississippi  River  Commission  adopted  a 
project  for  obtaining  and  maintaining,  by  means  oi  dredges,  a  channel  in  the  Ifis- 
sissippi  River  below  Cairo,  with  a  wi<lth  of  250  feet  and  a  depth  of  at  least  9  feet 
throughont  the  year,  except  when  the  river  is  closed  by  ioe.  This  projeot  provided 
for  the  construction  and  operation  of  seven  hydraulic  dredges  by  Jane  SO,  1900,  and 
for  the  provisional  construction  of  two  others  if  found  necessary. 

I'he  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
office,  ha8  involved  the  preparation  of  plans  and  specifications  for  the  dredges  them- 
selves, for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant.  8ines 
the  be<;inning  of  the  construction  of  this  dredging  plant  many  chanj^es  have  taken 
place  in  the  method  pursued  to  procure  the  most  efficient  and  best  designed  dredges. 

The  (irstdredge  was  built  after  plans  prepared  by  the  dredging  committee,  and  was 
in  the  nature  of  an  experiment.  While  many  changes  in  this  boat  were  afterwards 
found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such  hydranlic 
dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  oourse, 
three  dredges  were  built.  Experience  was  constantly  being  gained,  until  a  point 
was  reached  where  it  was  ponsible  to  outline,  with  greater  accuracy,  nearly  all  the 
details  of  construction.  Under  such  specifications,  two  more  dredges  were  bnilt. 
Under  still  more  rigidly  drawn  specifications,  another,  the  seventh,  to  be  a  self-pro- 
pelling dredge,  is  now  in  process  of  construction.  Drawings  and  specification  for 
the  eighth  and  ninth  dredges  (self-propelling)  have  been  prepared  and  issuod, 

CONSTHUCnON,  ALTERATIONS,  AND  HKPAIB8  TO  PLANT. 

Dredge  Alpha, — After  completing  the  capacity  tests  mentioned  in  the  last  annual 
report,  the  dredge  was  laid  up  at  New  Madrid  and  some  minor  repairs  were  made  to 
the  machinery.  Soon  after  being  moved  into  the  field  much  delay  was  cansed  by 
many  stops  to  repair  the  main  engine.  It  was  found  that  one  of  the  crank  disks  of 
the  built-up  shaft  had  twiHted  on  the  pin,  throwing  the  whole  crank  shaft  out  of 
line.  This  macle  it  necessary  to  take  the  dredge  to  Memphis,  where  extensive  repairs 
were  made  to  the  machinery.  This  work  was  finished  and  the  engine  tested  on  the 
9th  of  October.  After  completing  the  season's  work  the  dredge  was  laid  np,  first  at 
New  Madrid,  Mo.  (71),  later  at  West  Memphis,  Ark.  During  the  winter  the  machin- 
ery was  thoroughly  overhauled.  All  of  the  machinery  and  the  boilers  are  now  in 
good  condition,  but  the  hull  leaks  badly  and  must  be  calked.  It  is  proposed  to 
aul  out  this  dredge  before  the  next  low-water  season  and  have  the  hull  put  in 
thoroughly  good  ojder. 

Dredge  Beta, — At  the  date  of  the  last  annual  report,  this  dredge  was  in  the  Got- 
emment  dry  dock  at  Keokuk,  Iowa,  and  the  contractors  (Iowa  Iron  Works,  Limited) 
were  engaged  in  widening  the  bull  so  as  to  reduce  the  draft  of  the  boat  to  about  that 
for  whicn  it  was  originally  designed.  It  was  tbe  expectation  that  the  dredge  would 
be  available  during  tbe  low-water  season  of  1^98.  Many  annoying  delays,  arising 
from  different  causes,  occurred,  and  tbe  work  on  the  hull  was  not  completed  nntu 
September.  The  dredge  left  the  dry  dock  on  the  16th  of  September  and  toward  the 
end  of  that  month  was  started  to  St.  Louis,  towed  by  tbe  Minnetonka,  Owing  to  the 
low  stage  then  prevailing  in  tbe  river,  St.  Louis  was  not  reached  until  abont  the 
middle  of  October.  Here  the  cabin  work  and  tbe  remaining  alterations  were  poshed 
as  rapidly  as  possible,  but  the  dredge  could  not  be  completed  in  time  to  be  of  any 
use  in  the  field.  These  alterations  were  practically  completed  in  December,  and  the 
dredge  was  towed  from  St.  Louis  to  winter  quarters  at  West  Memphis.  All  work 
contemplated  is  now  about  completed,  except  placing  tbe  outfit  on  the  boat.  The 
dredge  will  probably  be  tried  in  June.  When  fully  e(iuipped  and  underworking 
conditions,  the  draft  of  the  Beta  will  be  about  50  inches,  both  forward  and  aft. 

Dredge  Gamma. — At  the  close  of  the  dredging  season  of  1898,  and  after  beinff  laid 
np  in  winter  quarters,  the  machinery  of  this  dredge  was  thoroughly  overhanled.  An 
examination  of  the  pump  casing  disclosed  .considerable  wear.  It  was  determined 
to  fit  to  the  casing  easily  renewable  cast-iron  linings  which  will  probably  last 
through  at  least  one  dredging  season.  A  design  for  these  linings  was  made  in  this 
office;  they  were  procured  and  placed  in  position.  The  dredge  is  now  in  thoronghlj 
good  ordar  and  ready  io  goto  work. 
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Dredge  Delta. — ^Notbine  but  minor  repairs  were  made  to  this  dredge  until  after 
going  to  work  at  Island  34.  Many  delays  were  caased  by  the  breaking  down  of  the 
cntter  machinery,  but  these  were  probably  due  to  the  character  of  the  material  in 
which  the  dredge  was  working,  as  deHcribed  farther  on  in  tbis  report.  New  linings 
have  been  pla^d  in  the  pnmp,  and  some  changes  have  been  made  in  the  cotter 
mechanism.  The  shaft  has  been  cut  in  two,  a  new  bearing  made,  and  it  is  proposed 
to  run  each  half  of  the  shaft  separately.  New  chains  are  oeing  made  for  operating 
the  cutters.  While  the  cutter  machinery  has  given  considerable  trouble  in  the  past, 
yet  it  is  believed  wise  to  have  at  least  one  dredge  of  the  fleet  capable  of  working 
in  material  wbich  can  not  be  readily  removed  by  the  jet  agitators.  For  this  reason 
it  has  been  determined  for  the  present  not  to  replace  the  DeMe  cutters  by  the 
water-Jet  agitators. 

Dredges  EpHlon  and  Zeia, — At  the  date  of  the  last  annual  rex>ort,  these  two  dredges 
had  Just  been  tested  and  accepted.  They  proved  fairly  efficient  machines  in  the  field, 
but  after  pumping  something  less  than  1,000  hours,  the  casing  of  tlie  main  pump  of 
the  KpHlon  was  found  to  have  been  worn  entirely  through.  This  damage,  which  was 
at  first  thought  to  have  been  caused  by  some  obstruction  in  the  pump,  was  tempo- 
rarily repaired  in  the  field.  When  the  dredges  were  taken  to  winter  quarters  a 
thorough  examination  was  made  of  the  pumps  and  machinery.  The  machinery  was 
found  to  be  in  excellent  condition,  but  on  both  the  Epeilan  and  Zota  phenomenal 
wear  had  taken  place  in  the  casings  of  the  main  pomps.  These  casings  were  of  f^od 
oast  iron  and  were  originally  about  2  inches  thick.  In  one  place  the  casing  of  the 
Epailen  had  been  entirely  worn  through,  and  the  casing  of  the  Zeta^e  pump  was  in 
nearly  as  bad  a  condition.  It  was  determined  to  cut  out,  on  both  the  pumps,  the 
portions  where  the  wear  had  been  most  marked,  to  replace  theita  parts  by  cast-iron 
ringtt,  and  in  addition,  to  fit  to  the  casings  oast-iron  liners.  The  necessary  drawings 
were  made  in  this  office.  The  rings  and  linings  have  been  cast  and  are  now  being 
placed  in  position. 

The  great  and  unexpected  wear  of  the  pump  casings  has  demonstrated  the  advisa- 
bility of  providing  renewable  liners  for  all  pomps  wmoh  are  hereafter  to  be  installed 
on  the  dre<lges. 

On  aoconot  of  the  numerous  breakdowns  of  the  mechanical  a^tator  of  the  ZeU^ 
this  mechanism  was  discarded  )ftnd  a  water -jet  agitator  installed  in  its  place. 

Dredge  lota, — The  plans  and  specifications  for  the  lota  (the  seventh  dredge)  were 
completed,  the  work  advertised,  and  proposals  opened  on  the  22d  of  July,  W&d, 

This  dredge  resembles  the  Epeilon  and  Zeta  in  general  doHign,  but  differs  from  them 
in  that  it  was  determined,  on  the  lota,  to  place  side  wheels  and  propelling  machinery^ 
enabling  her  to  move  from  point  to  point  without  the  aid  of  a  tender. 

The  contract  for  the  construction  of  the  loia  was  let  to  the  Springfield  Boiler  and 
Manufacturinff  Company  at  their  price  of  $98,820.  Certain  changes,  which  were 
found  advisable  in  tne  supporting  pontons  of  the  pipe  lines  and  the  hninga,  which 
experience  proved  to  be  necessary  in  the  main  pump,  will  increase  the  contract  price 
of  this  dredge  by  about  $2,000. 

The  cotitraot  requires  this  dredge  to  be  delivered  on  the  26th  of  August,  1899. 
Substantial  progress  has  been  made  by  the  contractors,  and  the  hull  is  now  practi- 
cally completed;  the  main  pumping  engines  and  propelling  engines  are  finished: 
some  lumber  has  been  gotten  out  for  the  cabin  work,  and  it  is  hoped  that  there  will 
be  no  delay  in  delivering  the  dredge  in  ample  time  for  work  during  the  Lcxt  low- 
water  season. 

Dredgee  Kappa  and  Lambda, — Plans  and  specifications  for  these  two  dredges  (the 
eighth  and  ninth)  were  completed  and  issued  in  April;  the  work  was  advertised, 
and  proposals  were  opened  on  the  31st  of  May,  1899.  An  abstract  of  the  bids 
received  is  appended  to  this  report.  It  has  been  recommended  to  award  the  con- 
tract for  the  construction  of  the  two  dredges  to  the  Bucyrus  Company,  of  South 
Milwaukee,  Wis.,  the  lowest  bidders,  at  the  price  named  by  them,  $*^44.^00,  for  the 
two  dn'dges  completed  in  accordance  with  the  specifications.  This  price  does  not 
include  the  discharge  pipes  and  their  supports.  These  will  be  procured  under  a 
separate  contract. 

Both  of  these  dredges  are  substantially  similar  to  the  lota^  the  only  modifications 
being  those  which  have  been  dictated  by  the  experience  gained  during  the  building 
of  the  seventh  dredge. 

Large  steam  tenders, — Bids  for  the  construction  of  five  large  steel- hull  steam  tenders 
were  oi^ned  on  the  27th  of  May,  189H.  The  contract  for  the  construction  of  these 
boats  was  awarded  to  the  Iowa  Iron  Works,  Limited,  for  the  sum  of  $45,672  each. 
The  contract  provided  for  the  delivery  of  all  five  of  these  boats  on  or  before  the  10th 
of  April,  1899,  but  owing  to  various  causes  the  contractors  were  unable  to  complete 
the  boats  on  time.  HuU  No.  1  was  launched  on  the  17th  of  April,  1899.  Work  is 
progressing  with  reasonable  rapidity  and  there  is  a  prospect  that  some  of  the  boats 
will  be  reJMly  for  use  during  the  coming  low- water  season. 

Small  steam  tenders, — At  the  date  of  the  last  Annual  Keport  a  contract  had  Just 
been  entered  into  with  the  M.  A.  Sweeney  Company,  of  Jeffersonyille^  Ind.,  for  the 
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eoiMtroction  of  three  small  steam  tenders,  to  be  delivered  by  the  10th  of  September, 
18B8.  Work  on  these  teoders  prof^esned  bat  slowly,  and  the  eontraetors  aakod  for 
extension  after  extension,  aHsigning  varions  pretexts  for  the  delay.  The  boAta  were 
finally  complet'A<l  and  delivertM  at  Cniro,  111.,  on  (be  16th  of  May.  1899. 

I*iU  «tfi iter*.— Dunng  the  year  four  pile  sinkers  were  completea  and  delivered  by 
the  Cincinnati  Marine  Railway  Company,  of  Cincinnati,  Ohio.  The  maehinery  for 
these  pile  sinkers  was  transferred  to  this  otlice  by  the  officer  in  charge  of  the  fint 
and  second  districts,  and  three  of  them  were  equipped  and  need  dnring  the  low- 
water  season  of  1898.  After  the  plant  was  luid  up  in  winter  quarters  the  ma«hinery 
was  installed  on  the  foarth. 

Steamer  Minmetonka.— At  the  date  of  the  last  Annnal  Report  this  boat  was  at  St. 
Louis,  and  preparations  were  being  made  for  placing  on  board  new  boilers,  which 
had  been  found  necessary.  In  September  the  repairs  to  the  Mimnetonka  were  com- 
p1ete4l  and  the  boat  was  placed  in  commtsnion.  After  that  date  she  waa  emploved 
with  tbe  dredge  fleet  nntil  all  the  plant  woh  laid  up  in  winter  qaartem.  Sioce  then 
some  minor  repairs  have  been  made  to  tbe  machinery,  and  new  nidden  have  been 
placed  on  the  boat. 

Steamer  Vidalia. — On  the  8th  of  September  this  boat  strnck  a  snag  near  FvlUm 
and  was  retired — laid  up  at  New  Madrid — and  later  towed  with  the  rest  of  the  plant 
to  winter  quarters  at  West  Memphis.  This  boat  had  been  in  service  for  sixteon  yean; 
she  was  thoroughly  worn  ont,  has  recently  been  inspected,  condemned,  and  ordered 
to  be  sold. 

During  the  past  year  the  supervision  of  construction  and  repairs  of  all  plant  has 
been  nnder  the  charge  of  Assistant  Engineer  Thomas  Midtllefon,  who  has  rendered 
most  valuable  and  efficient  service.  For  further  details  on  this  sabjeot,  attention  is 
in/ited  to  his  report  (Appendix  1  G). 

Painting. — The  innides  (»f  tbe  hulls  of  the  dredges  and  the  insidea  and  ontaides  of 
the  pontons  have  all  been  thoroughly  cleaned  and  painted. 

DRXDGINO  OPERATIONS  OX  THE  LOWER  MISSISSIPPI  BETWEEN  CAIRO,  ILL.,  AKD  THE 

IIKAD   OF  TUB   PASSES,   LOUISIANA. 

These  operations  include  the  care  and  repair  of  plant,  the  testing  of  diadges,  and 
the  operation  of  tbe  plant  during  the  past  low-water  Hcason. 

A  statement  of  the  general  )>rinciple8  which  have  governed  the  conduct  of  the 
dredging  operations  will  be  found  in  the  Report  of  tbe  Chief  of  Engineers  for  1888, 
pages  3166-3169. 

No  fixed  mles  can  be  laid  down  for  the  location  of  the  channels  to  be  dredged. 
Kach  case  as  it  ariKcs  must  be  studied  with  care,  and  the  dredgee  placed  after  a 
thorough  examination  of  tbe  locality  and  all  exinting  conditions.  Sncoeea  will 
rarelv  be  attained  by  the  mere  inspection  of  the  surface  indications.  Althonffh  some 
weight  should  be  given  to  them  from  tbe  point  of  view  of  the  pilot,  in  addition, 
careful  surveys  must  be  made  before  dredging. 

During  tbe  low-water  season  of  Ib(9S,  tbe  river  below  Cairo  was  divided  into  three 
districts:  first,  from  Cairo  to  and  including  Hathaways  Crossing  (104);  second, 
from  HatbawayH  CruHRing  to  tbe  head  of  Inland  40  (212):  third,  from  the  head  of 
Island  40  as  far  down  tbe  river  as  dredging  should  be  found  necessary.     A  snrvey 

Eart>  waa  placed  in  each  of  these  districts  and  preliminary  surveys  made  of  all 
ars  where  experience  indicated  dredging  might  be  required.  Surveys  were  also 
made  immediately  before  dredging  at  each  bar  for  the  purpose  of  locating  the  dnodge 
cut;  during  and  after  dredging  to  determine  the  effect  which  had  been  pitxlnced. 
Freqnent  reports  were  made  to  the  pilots'  associations;  buoys  were  set  to  mark  the 
channel  in  ditlicult  places.  By  permission  of  tbe  otticers  in  charge  of  the  local  light- 
houHC  district,  the  positions  of  ihe  lights  were  changed  to  agree  with  tbe  new 
channels  which  were  developed.  Every  effort  wan  made  to  give  full  information  to 
ateamboatmen  and  to  make  the  dredging  operations  of  as  much  value  as  possible. 

The  work  of  each  dredge  is  given  in  detail  below : 

Dredge  Alpha. — Tiiis  dredge  was  placed  at  Peters  Towbead  (271)  on  the  ISth  of 
September  and  attempted  to  fill  tbe  cliaiinel  across  tbe  head  of  the  towhead,  and 
thereby  cause  more  water  to  flow  down  tbe  channel  to  tbe  left.  The  work  was  not 
entirely  successful.  Dredging  continued  tor  ten  days,  when  it  was  found  necessary 
to  stop  work  and  take  the  dredge  to  Metniibis  for  repairs  to  tbe  main  engine.  After 
the  completion  of  these  repairs  the  dredge  was  taken  to  Island  40  (212)  and  com- 
menced dredging:  on  the  lOtb  of  October.  A  rising  river  stopped  work  on  the  14th 
of  this  month:  it  was  resumed  on  the  19th  and  continued  until  the  26th,  then 
suspended,  and  tbe  dredge  retired  for  tbe  season. 

JJredge  Beta. — This  dredge  did  no  wori;  during  tbe  low-water  season. 

Dredge  ^'amwa.— This  dredge  was  placed  in  position  at  the  chute  of  Islsnd  40  (213) 
on  the  18th  of  September.  Here  the  river  was  obstrncted  by  the  wreck  of  the 
steamer  City  of  Mickmam,  and  there  were  two  indifferent  channels,  one  aboTe  ^«H 
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one  below  this  wreck.  It  was  decided  to  attempt  to  fill  the  channel  above  the 
wreck.  Dredging  was  commenced  on  the  19th  of  September  and  continued  until 
the  2«th. 

The  dredge  then  left  for  Wilsons  Point,  La.  (531),  arrived  there  the  3d  of  October, 
and  in  three  days'  dredging  opened  an  excellent  channel  across  the  bar. 

The  dredge  was  then  taken  to  Fleeitjes  Crossing  (243)  and  commenced  dredging  on 
the  19th  or  October.  Work  was  continned  until  the  28th  of  that  month,  when  it 
was  stopped  on  acconnt  of  a  rising  river. 

The  aredge  was  moved  to  Cow  Island  Bar  (248),  where,  for  four  days,  she  was 
engaged  in  making  a  capacity  test,  and  was  then  towed  to  the  chnte  of  Island  40 
(212),  where  dredging  was  began  on  the  12th  of  November  and  continued  until  the 
16th.  A  rising  river  stopped  work,  and  it  was  not  resumed  until  the  7th  of  Decem- 
ber; it  was  then  continued  until  the  20th  of  December,  when  work  for  the  season 
was  stopped.  This  last  dredging  was  for  the  purpose  of  widening  and  deepening  a 
cut  already  made.  An  immense  amount  of  drift  was  encountered  buried  in  the  sand ; 
54  logs  were  removed,  varying  in  diameter  from  8  inches  to  50  inches  and  having  an 
aggregate  leneth  of  over  1,500  feet.  While  the  dredge's  outfit  is  poorly  adapted  to 
snag  work  and  it  consumed  a  great  deal  of  time,  yet  the  results  obtained  warranted 
the  means  used.  A  broad,  straight  channel  was  made  across  the  bar,  with  every 
indication  that  it  would  be  maintained. 

The  dredge  was  laid  up  for  the  winter  on  the  22d  of  December. 

Dredge  Delia,— This  dredge  was  placed  in  position  at  Island  34  (179)  on  the  3d  of 
September;  dredging  was  commenced  on  the  5th  and  continued  for  seventeen  days. 
The  material  encountered  was  sand,  blue  day,  gravel,  lignite,  logs,  stumps,  and  the 
wreck  of  one  coal  bar^e  containing  coal.  There  were  many  delays,  caused  by  the 
breaking  of  the  agitating  machinery;  for  this,  the  nature  of  the  material  encoun- 
tered is  doubtless  responsible. 

On  the  25th  of  September  the  dredge  commenced  filling  the  old  channel  alone 
Island  34  (179).  In  four  days'  dredging,  the  depth  in  this  old  channel  was  reduced 
from  8  feet  to  4  feet.  A  rising  river  interrupted  the  work,  which  was  not  resumed 
until  the  5th  of  October,  when  the  channel  previously  made  was  widened  and  deep- 
ened.   Work  was  stopped  on  the  11th  of  October. 

On  the  22d  of  October  the  dredge  commenced  working  at  Mrs.  Hickman's  Crossing 
(131)  and  completed  the  work  on  the  24th. 

On  the  29th  of  October  the  dredge  was  taken  to  the  towhead,  foot  of  Island  13, 
opposite  Cottonwood  Point  (121i),  where  a  capacity  test  was  made. 

On  the  17th  of  November  the  dredge  was  taken  to  winter  quarters  and  laid  up  in 
ordinary. 

Dredge  Epsilon. — During  the  entire  season  this  dredge  worked  in  the  vicinity  of 
Point  Pleasant  (79).  Near  the  close  of  the  season  a  capacity  test  was  made  at  a  bar 
below  Phillips  Towhead  (81). 

Dredge  Zeta, — ^This  dredge  was  at  work  from  the  12th  of  September  until  laid  up 
in  winter  quarters  on  the  23d  of  November. 

Work  was  done  at  Mrs.  Hickmans  Crossing  (131),  at  Elmot  Bar  (161),  at  Island  34 
(179),  and  at  Cherokee  Crossing  (89). 

A  capacity  test  was  made  at  Cherokee  Bar. 

A  summary  of  the  dredging  operations,  together  with  the  cost  and  the  distribution 
of  expenditures,  will  be  found  in  Tables  10, 11, 12,  and  13. 

CAPAdTT  TESTS  OF  DRBDaSS. 

At  the  close  of  the  dredging  season,  before  assembling  the  fleet  in  winter  quar- 
ters, an  eflfort  was  made  to  determine  the  working  capacity  of  the  several  dredges 
(with  the  exception  of  the  Alpha  and  Beta)  under  actual  field  conditions. 

In  tbe  tests  made  at  the  time  of  the  acceptance  of  these  dredges,  a  measurement 
of  the  material  moved  was  made  bv  deflecting  the  discharge  stream  for  a  short  in- 
terval of  time  into  a  bar^e  and  tnen  measuring  the  material  so  delivered.  The 
time  interval  was  necessarily  short,  averaging,  perhaps,  but  little  over  a  minute  for 
each  test.  A  small  error  in  reading  would  seriously  affect  the  computed  capacity 
per  hour.  This  method  is  also  open  to  the  more  serious  objection  that  the  resulting 
determination  of  the  quantity  of  material  removed  is  based  upon  the  assumption 
that  the  conditions  existing  at  that  particular  time  will  be  continuous,  which  hardly 
seems  warranted  by  experience. 

In  the  recent  tests,  an  effort  was  made  to  obtain  the  working  capacity  of  the  dredges 
m  clean  sand  and  in  water  without  current,  where  all  the  material  removed  during 
the  continuation  of  the  test  must  be  moved  by  the  dredge  alone.  Great  care  was 
taken  in  selecting  suitable  localities  for  making  the  tests.  Careful  surveys  were 
made  just  before  and  immediately  after  the  conclusion  of  the  dredging.  Every  pos- 
sible ]>recaution  was  taken  to  secure  accuracy  in  the  calculation  of  the  amount  of 
material  moved.    It  is  believed  that  the  results  obtained  give  more  closely  than  any 
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other  method  which  could  \ye  einployeil,  the  actual  capacity  of  the  dredges  under 
ordinary  workiog  conditious. 

Dredge  (iamma. — The  duration  of  the  test  of  this  dredge  was  45  honrs  and  SO  min- 
utes actual  dredging.  The  total  volume  of  material  removed  wae  45,856  onbio  yftids, 
a  rate  of  1,008  cubic  yards  per  hour. 

Dredge  Delta. — ^The  duration  of  the  teetof  this  dre<lge  was  27  hours  and  23  minntet 
actual  dredging.  The  total  volume  of  material  removed  was  34,262  onbio  yards,  a 
rate  of  1,259  cubic  yards  per  hour.  This  material  was  removed  Aroui  four  onto.  While 
making  the  first  two  cuts  no  attempt  was  made  to  crowd  the  drodffo  at  all.  On  the 
third  cut  the  dredge  was  pnile<l  ahead  faster,  and  on  the  fourth  out  the  rato  of 
a<lvance  was  as  high  as  could  be  maintained  without  sinking  the  diachargo  pipe. 
While  making  thin  fourth  cut  the  dredge  worked  at  the  rate  of  about  2,550  cnbie 
yards  per  hour.  This  rate  might  have  been  exceede<l  had  the  pontons  boon  able  to 
carry  away  more  dredged  material. 

Dredge  Epeilon, — The  duration  of  the  test  of  this  dredge  was  24  hours  and  50  minntes. 
The  volume  of  material  removed  was  32,407  cubic  yards,  a  rate  of  1,305  onbio  yards 
per  hour. 

Dretige  Zeia. — The  test  of  this  dredge  diflfered  from  those  Jnst  described,  ao  it  was 
doci<le(l,  in  addition  to  the  capacity  test,  to  determine  the  practicability  of  dredging 
through  a  dry  bar.  At  the  point  selected  for  the  test  the  bar  was  bloff,  and  about 
4  feet  above  the  water  surface.  The  head  cables  were  attached  to  deadmon  placed 
on  the  dry  bar.  The  duration  of  the  test  was  62  hours  and  55  minutes  actual  dredg- 
ing. Six  cuts  were  made,  having  a  total  length  of  1,785  feet.  A  hole  was  ont  in  the 
dry  bar  approximately  500  feet  long,  140  feet  wide  at  top,  and  having  a  depth  of  fh>m 
3^  feet  to  4  feet  above  and  13  feet  below  water  along  the  axes  of  the  cuts.  It  wonld 
have  been  entirely  practicable  to  have  cut  a  channel  clear  across  the  bar  to  the  deep 
water  on  the  opposite  side.  The  total  volume  of  material  removed  wa8  40,d41  onbic 
yards,  a  rate  of  652  cubic  yards  per  hour.  The  lesser  capacity  thus  indicated  was 
probably  due  to  the  conditions  under  which  the  dredge  was  working  and  to  the 
material  encountered.  The  bar  above  water,  and  for  a  depth  of  about  7  feet  bolow 
the  water  surface,  was  pure  sand ;  beneath  tliis  was  a  layer  of  blue  mnd  extending 
down  at  least  as  deep  as  the  point  to  which  the  suction  head  was  lowered — ^fi:t>m  16 
to  17  feet. 

From  the  records  kept  during  the  dredge  tests,  a  summary  has  been  oompiled 
which  will  be  found  in  Table  14. 

In  computing  the  matter  of  cost,  the  items  of  fUel,  pay  rolls,  subsistence,  Inbrioauts, 
lighting  supplies,  and  repairs,  were  taken  into  account.  The  oost  of  the  hire  of  the 
tender  was  not  included. 

Plates  37-40  show  the  plotted  results  of  the  surveys  and  some  characteristio  cross 
sections  before  and  after  the  test  of  the  Gamma. 

For  further  details  on  this  subject,  attention  is  invited  to  report  of  Asst.  Engi- 
neer F.  B.  Maltby  (Appendix  1  H). 

DISCUSSION  OF  RESULTS. 

Before  taking  up  in  detail  the  results  of  the  dredging  operations  it  is  well  to  call 
attention  to  the  fact  that  at  no  time  during  1898  was  there  a  period  of  extreme  low 
wat«r.  Some  of  the  lowest  gauge  readings  during  the  year  were  as  follows:  Cairo, 
October  10,  7.67  feet;  Fulton,  October  11,  6.55  feet;  Memphis,  October  12,  4.50  feet. 
In  1895,  a  year  of  unusually  low  water,  the  lowest  readings  on  these  gauges  were: 
Cairo,  November  6,  1.10  feet;  Fulton,  November  7-8,  0.16  foot;  Memphis,  November 
6-9,  —  2.65  feet.  An  inspection  of  the  hydrographs  on  Plate  7  shows  that  the  crests  of 
small  rises  followed  each  other  down  the  river  at  short  intervals  of  time  during  the 
fall  months,  the  usual  low- water  season. 

It  does  not  necessarily  follow  that  there  were  proportionately  greater  depths  on 
the  shoal  crossings  in  1898;  it  is  well  known  that  under  the  c(mditions  then  prevail- 
ing, less  depths  are  frequently  found  on  the  crossings  than  exist  during  a  time  when 
the  river  is  stationary  or  slowly  falling  and  much  lower  readings  are  recorded  on 
the  gauges. 

The  bars  where  work  was  done  were  carefully  surveyed  before,  during,  and  after 
dredging.  The  results  are  shown  on  Plates  10-36,  where  depths  greater  than  9  feet 
are  indicated  by  parallel  ruling. 

Vicinity  of  Point  Pleasant  (81-^3). —This  has  always  been  one  of  the  most  difficult 
portions  of  the  river;  in  recent  years,  boats  have  experienced  more  trouble  here  than 
at  any  other  locality;  the  shoal  crossings  are  close  together;  there  are  numerous 
side  channels  leading  into  dead  pools.  These  conditioiiH  make  the  proper  locations 
of  the  channels  to  be  dre<lged  matters  of  more  or  less  difticulty.  The  results  of  the 
first  survey  of  the  season  are  shown  on  Plate  10.    At  the  time  of  this  sarvey  the 

Eoolft  and  crossings  are  distinctly  outlined.    Later,  it  was  found  that  the  crossings 
ad,  as  usual,  moved  downstream.    The  areas  dredged  and  the  effects  of  the  dredg- 
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ing  at  Upper  Point  Pleasant  Crossing,  jnst  opposite  the  town,  are  shown  on  Plates 
11,12,13,14,  and  15,  the  surveys  having  been  made  at  different  times  during  the 
season.  None  of  the  surveys  shows  a  very  well  defined  channel  ae  the  result  of  the 
dredging;  still  at  no  time  was  there  less  than  10  feet  on  this  crossing. 

An  attempt  was  made  to  fill  the  chute  back  of  the  towhead  which  extends  some 
distance  above  the  upper  limit  of  the  map  on  Plate  10.  Considerable  material  was 
pumped  into  this  chute,  but  it  had  little  effect  on  the  volume  of  water,  as  the  cur- 
refit  seemed  to  be  simply  deflected  against  the  bar,  where  sufficient  scour  took  place 
to  offset  the  filling. 

Lazellea  Crossing  (^8S),  Plates  10  and  17, — Here  was  a  case  of  overlapping  pools. 
A  channel  of  fair  width  and  good  depth  was  readily  opened  along  the  right  bank 
of  the  river.  It  required  no  further  attention,  bnt  remained  in  existence  and  in  use 
until  the  end  of  the  season. 

Mrs,  Bickmans  Crossing  {ISt). — Plates  18  and  19  show  clearly  the  conditions  exist- 
ing here  before  and  after  dredging.  No  trouble  was  experienced  at  this  crossing 
during  the  year. 

Kltnoi  Crossing  {161). — Plates  20  and  21  show  the  conditions  before  dredging. 
Along  the  right  bank  there  was  a  narrow  and  somewhat  difficult  channel,  while  a 
deep  pool  existed  along  the  front  of  Elmot  Bar.  After  a  study  of  the  conditions  it 
was  decided  to  make  no  attempt  to  improve  the  right  bank  channel,  but  to  dredge 
across  the  ridge  separating  this  deep  water  from  that  along  the  bar.  The  effect  of 
the  dredging  is  shown  on  Plate  22.  The  results  were  satisfactory ;  the  channel  was 
opened  but  once;  it  remained  in  good  condition  throughout  the  season,  with  no  less 
depth  than  12  feet. 

Island  S4  (179). — Plates  23  and  24  show  the  results  of  surveys  in  this  vicinity  before 
dredging ;  Plates  25  and  26  after  dredging.  As  noted  elsewhere,  the  material  encoun- 
tered was  exceedingly  difficult  to  remove.  Once  opened,  a  channel  of  ample  depth 
was  maintained,  though  a  slight  filling,  which  had  to  be  removed,  occurred  near  the 
lower  end. 

Island  40  {SIS),  Plates  57.  £8,  29 ^  and  SO. — A  very  successful  attempt  was  made  to 
fill  the  upper  channel  whion  early  in  the  season  existed  above  the  wreck  of  the  City 
of  Hickman.  This  channel  was  completely  closed;  a  bar, nearly  dry  at  low  water, 
formed  and  extended  from  shore  clear  ont  to  the  wreck.  A  straight  channel  was 
then  dredged  on  the  island  side  of  the  river  directly  in  line  with  the  current;  much 
buried  drift  was  enconntered  and  removed;  an  excellent  channel  was  opened  which 
remained  in  existence  and  improved  until  the  close  of  the  season. 

Fleeces  Crossing  {24S),  Plates  SI,  S2,  and  S3. — The  Gamma  worked  at  this  locality 
between  the  19th  and  28th  of  October.  Owing  to  an  accident  to  the  machinery, 
part  of  the  time  dredging  was  done  without  the  use  of  the  jet.  Some  shoaling 
occurred,  but  the  last  survey,  December  1,  shows  that  while  the  channel  had  shiftea 
slightly  it  had  cnt  ont  more  and  was  of  good  width  and  depth. 

Wilsons  Point  {6S1),  Plates  S4,  S5,  and  ^6.— Four  days'  dredging— October  4-7— 
deepened  the  channel  across  the  bar  from  9  to  15  feet  at  low  water.  Boats  com- 
menced using  the  channel  at  once  and  continued  to  run  it  without  difficulty  until 
the  end  of  the  low- water  season.  Plate  36  shows  the  results  of  a  survey  made  fifty- 
four  days  after  dredging.  The  channel  was  still  clearly  defined,  though  some  shoal- 
ing had  taken  place  below  it. 

In  general,  it  may  be  said  that  there  was  no  interruption  to  navigation  during 
the  year  1898;  there  were  greater  available  depths  on  the  crossings  than  had  been 
found  for  a  number  of  years;  the  dredges  never  failed  to  promptly  open  a  good  chan- 
nel across  any  bar  they  attaicked ;  these  channels  were  usually  easily  maintained ; 
most  of  them  enlarged  and  remained  open  until  after  the  close  of  the  dredging  season. 

For  additional  details,  see  report  of  Asst.  Engineer  F.  B.  Maltby  (Appendix  1  H), 
who  rendered  most  yaluable  service  as  superintendent  of  dredges  and  dredging. 

BXFKRIMENTAL  DIKES. 

The  charge  of  this  work  was  transferred  to  this  office  by  resolution  of  the  com- 
mission March  9,  1899;  a  project  has  been  submitted  and  approved;  steps  have  been 
taken  to  secure  the  necessary  plant  and  cpnstruction  material ;  no  field  work  was 
done  and  none  will  be  ondertaken  until  the  river  falls  to  a  lower  stage. 

COMMERCIAL  STATISTICS. 

It  is  practically  impossible  to  obtain  reliable  statistics  of  the  commerce  on  the 
Lower  Mississippi  River  unless  special  agents  are  employed  for  their  collection. 

The  following  papers  accompany  this  report : 

Money  statement. 

Abstracts  of  all  proposals,  in  order  of  date  of  opening  bids. 

List  of  contracts  in  force,  with  names  of  contractors,  dates  of  approval,  dates  of 
beginning  work,  and  dates  of  completion. 
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iStatement  of  charU  iBsned  and  sold. 

List  of  oivilian  eD^iiievrB. 

Approximate  value  of  plant. 

Appendix  1  A,  laws  ancoting  the  MiBstasippi  River  CommiMloD,  Jnlj  1, 1896^  t» 
June  30,  1899. 

Appendix  1  B,  speci6cations  for  the  construction  of  the  dredge  iote. 

Appendix  1  C,  report  of  Asst.  Engineer  A.  T.  Morrow  on  sunrey  work  north  of 
St.  ran],  Minn.,  and  on  comparison  of  the  results  of  low-watc^r  surveys  on  the  lower 
river. 

Appendix  1  D,  report  of  Surveyor  W.  S.  Will  lama  on  preeise  level  work  north  of 
St.  Paul,  Minn. 

Appendix  1  E,  instrnotions  for  precise  level  work. 

Appendix  1  F,  report  of  Asst.  Engineer  Kivas  TuUy  on  gauges,  redaction  of  phys- 
ical data,  and  office  publications. 

Appendix  1  G,  report  of  Asst.  Engineer  Thomas  Middleton  on  repairs  to  plant  and 
construction  of  new  plant. 

Appendix  1  H,  renort  of  Asst.  Engineer  F.  B.  Multby  on  dredging  operations,  testa 
of  dredges,  care  and  repair  of  plant. 

Respectfully  submitted. 

Mason  M.  Patrick, 
Captain,  Corp$  of  Enaineen, 
Secretary  MieeUeippi  Biv^r  Commisirioa. 

Col.  G.  L.  GiLLRSPIB, 

Corpe  of  Engineere,  U,  8,  Army^ 

Preeideni  MiensBippi  Hirer  Cammieeiom. 


Money  statefnent. 

Jaly  1, 1898,  balance  unexpended •...     $701,750.26 

Amount  allotted  from  appropriation  by  sundry  civil  act  of 
July  1,1898 $613,400.00 

Amount  allotted  from  appropriation  by  sundry  civil  act  of  . 
March  3, 1899 513,400.00 

Amount  transferred  by  ofticer  in  charge  First  and  Second 
districts  (allotment  for  experimental  dikes) 16, 071. 03 

3,042,871.(0 

1,744,621.28 
June  30, 1899,  amount  expended  during  fiscal  year 479,665.62 

July  1, 1899,  balance  unexpended 1>  264, 965.66 

July  1,1899,  outstanding  liabilities $38,256.42 

July  1, 1899,  amount  covered  by  uncompleted  contracts. . .      298, 787.55 

337,043.97 

July  1, 1899,  balance  available 927,911.69 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June 
30,1901 : 660,000.00 


Abstract  of  proposals  for  furnishing  a  seIf'j>ropelling  hydraulic  dredge,  received  is 
response  io  advertisement  dated  June  21,  ISUS,  and  opened  by  Capt,  H,  E,  Waterwany 
Corps  of  Engineers f  on  July  22,  1898. 


No. 


1 
t 


Name  of  bicldor. 


The  Springtiold  liOikr  and  Mann  fact  urin/i;  Co.,  Springfield,  111. 
Edward  Flad,  St.  Louin  Mo. 


3  •  The  Bucyrus  Co.,  South  Milwaukee,  Wis. 


For  aelf- 
nropelling 
hyaniiiUo 

dred|^. 


a  $M,  970. 00 

98.961.00 

1*20.769.76 


Extra  for 
rrfrij[i-rai 
log  plant. 


$2.  WO.  30 
2.900.00 


a  Bid  for  f}elf-])ronelling  hydraulic  dredge  at  $94,970  accept <m1,  with  additional  allowance  of  |S  85()  fur 
subfltitutiou  of  1  \\orthinf(ton  or  Jilake  air  pmnp  and  '^nndcnner  in  i»lac»  of  tho  Still  well- Bierce  and 
Smith- Vaile;  1  Worthinj^ton  or  Blake  Jet  pnniitin  }*Uu'v  of  (lie  Stiliwell-Bifnre  and  Smith- Vsile-  3 
Worthingtou  or  Blake  feed  and  fire  pumps  lu  place  of  thv  LaidlawDiinuGordoD.  ' 
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Ahstraet  of  proposals  for  furnishing  coal  for  dredging  operaiionSf  receive  in  response  to 
adrertisetnent  dated  February  IS,  1899,  and  opened  by  Capt,  Mason  M,  Patrick,  Corps 
of  Engineers,  March  lo,  1899, 


No. 


1 
a2 


8 


Name  of  bidder. 


Cairo  City  Coal  Co., 

Cairo,  ill. 
Frederick    Hartweg, 

Cincinnati,  Ohio. 


Samnel    8.     Brown, 
Pittaburg,  Fa. 


Kind  of  coal,  name  and  location  of  mine. 


Hallidavboro  mine,  Hallldayboro,  Jackson 

County,  111. 
Catabnre  mine  at  Catsburg,  Elizabeth  mine 

at  Elisabeth,    Ivill   mine  at  Catsborg, 

all  on  KoDongahela  River,  Pa. 
Cedar    Grove,     Belmont,     and    Coalburg 

mines,   Coalbnrg,  Eanawha   River,  W. 

Va. 
Chesapeake     mine,     Handley,    Kanawha 

River.  W.  Va. 
Black  Diamond  mine,  Lewiston.  Kanawha 

River,  W.Va. 
Youghiogheny  mines.  No.  1  and  No.  2,  on 

Yoaghiogbeny  River,  near  Pittsburg,  Pa. 


Quantity. 

Price 

per 

busheL 

BuOuU. 
850,000 

OentM. 
.9 

860.000 

9.9 

860,000 

9.0 

360,000 

9.0 

850,000 

0.9 

860,000 

10.6 

Total 
cost. 


$31,600 
84,960 

34,850 

84,650 

.84,650 

86.7S0 


a  Accepted. 

Abstract  of  proposals  for  furnishing  two  hydraulic  dredges  for  dredging  operations  under 
Mississippi  Rivet*  Commission,  received  in  response  to  advertisement  dated  April  19, 1899, 
and  opened  by  Capt.  Mason  M,  Patrick,  Corps  of  Engineers,  May  SI,  1899. 


No. 


2 


Name  of  bidder. 


The  Buoy rusCa,  SouthMil- 
wankee.  Wis. 


The  Springfield  Boiler  and 
Manufacturing  Co., 
Springfield,  111. 


Iowa  Iron  Works,  Limited, 
Dubuque,  Iowa. 


For  one 
dredge. 


$126,686 


120.140 


For  two 
dredges. 


$244,800 


244.980 


256,780 


Remarks. 


Deduct  $2,000  from  amount  of  bid  if  Prescott 

Sumps  can  be  substituted  for  the  Worthing- 
m  or  Blake  pumps  where  specified.  Rec- 
ommended for  award  at  price  stated,  with 
Worthington  pumps.  Contract  awarded  as 
recommended. 
Deduct  $4,500  from  net  price  for  two  dredges 
if  same  main  pumps  and  engines  as  fur- 
nished for  U.  ».  dredge  Iota  can  be  substi- 
tuted. Add  $200  if  refrigerating  plant  on 
specifications  of  Westinghonse,  Cborcb, 
Kerr  Sc  Co.  is  accepted,  with  further  addi- 
tional price  of  $250  if  distilling  apparatna 
for  refrigerating  plant  is  fumiahod. 


Abstract  of  contracts  entered  into  by  Capt,  H,  E.  Waterman  and  Capt,  Mason  M,  Patrick, 
Corps  of  Engineers,  in  force  June  SO,  1899^Improving  Mississippi  River,  Mississippi 
River  Commission,  secretary's  office. 


Contract  for — 


Coal 

Five  steam  tMiders 


Sel  f- propelling  hydraulic 
dredge.  • 


Contractor. 


1898. 

>g Mar.  28 

Iowa  Iron  Works,  i<imited.S  June  10 


Frederick  Hartwei 


Date  of 
contract. 


The  Springfield  Boiler  and 
ManufjBoturing  Co. 


Aug.  26 


Date  of 
approval. 


189& 
June  10 
Aug.  22 

Not.  14 


Date  of 

beginuing 

work. 


1898. 
July    I 
June  20 


Sept   6 


Date  of 

expiration  of 

contract. 


June  80, 1H99. 

Apr.  10.  1890, 
extended  to 
Sept  1, 1899. 

Aug.  26, 1899. 
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Statement  of  maps  and  charta  issued  and  sold  from  July  1,  1898,  to  June  SO,  1S99. 


Descripliuii. 


Upper  allnvial  valley  map 

Lower  allavial  valley  map 

Inch -to-mile  map 

Detail  chart,  1 :  20,000  scale 

Detail  chart,  1 :  10,000  scale  (harbor  of  New  OrUaiiH) 
District  map  of  Lower  Mississippi  River 

Total 


Free. 


6 

6« 

673 

2,001 

4 
8 


2,742 


Sold. 


9 
2B7 
829 
822 


1,491 


ToteL 


14 
S53 

L502 

2,323 

32 

• 


4,233 


Proceeds  deposited  with  ossistaut  treasurer  of  the  United  States  at  St.  LoniB,  Mo., 
$154.92. 


List  of  dHlian  engineers  employed  on  works  of  the  Mississippi  River  CommieHon  in  eiuurge 

of  the  secretary t  from  July  i,  189S,  to  June  SO,  1899, 


Name  and  residence. 


Thomas  Middleton,  St.  Louis, 

Mo. 
F.  B.  Maltby,  tit.  Louis,  Mo 

C.    W.    Startevant,    Appleton 

Citv,Mo. 
A.  T.  Morrow,  Rockford,  111 

Kivas  TuUy,  St.  Louis,  Mo 

C.  W.  Clark,  Webster  Groves. 

Mo. 
E.  n.  Twining,  New  York,  N.  Y . 
W.  O.  Comber,  St.  Louis,  Mo 

Geo.  H.  French,  St.  Louis,  Mo  . . . 
Wra.  Gk^rig,  New  Orleans,  La — 


Time  em- 
ployed. 


Mos.    dys. 
12       0 


9 
2 

12 

12 
12 

12 
12 

12 
1 


12 

12 

0 

0 
0 

0 
0 

0 
6 


Pay  per 
month. 


1200 

200 

200 

175 

175 
176 

175 
160 

145 
160 


Where  employed. 


Secretary's  office  . . 

Infield 

...do 

In  field  and  secre- 
tary's office. 
In  secretary's  office 
do 

President's  office  .. 
In  field  and  secre- 
tary's office. 

....di 

Infield 


Work  on  which  employed. 


In  charge  of  deaining  and 
construction  of  pbuit. 

In  charge  of  dredging  op- 
erations. 
Do.. 

Surveys. 

Computing  diviaioa. 
Mapping  ai  vision. 

Reports  and  Astimates. 

Surveys. 

Do. 
Experimental  dikes. 


Approximate  value  of  plant  belonging  to  the  United  States  used  on  iDorIca  under  the  Jiftana-* 
aippi  River  Commission,  in  charge  of  Capt.  Mason  M,  Pairiok,  Corps  of  Engineer; 
secretary. 


Class  of  property. 


Dredge  Alpha 

Dredge  Beta 

Dre<lge  Gamma 

Dredge  Delta 

Dredge  Epsilon 

Dredge  Zeta 

Steamboat  Mississippi. 
Steaml>oat  Minnetonkn 

Steamboat  Patrol 

Steamboat  Search 

Steamboat  Vulcan 

Steamboat  Mercury  . .. 


Present 
approxi- 
mate 
value. 


$48,600 

227,600 

72,000 

90,000 

94,500 

94,60U 

46,000 

10.800 

9,000 

6,300 

7,080 

7,740 


Class  of  property. 


Steamboat  Venus 

Steam  boat  M  ars 

Barges 

Pile  si nkers 

Survey  and  quarter  boats 

Flatboats,  skifis,  and  row  boats 

Diving  outfit 

Surveying  instruments,  photographic 
outfit,  office  furniture,  books,  etc. . 

Total 


approxi* 
mate 
Taloe. 


$7,749 
7,749 
4,500 

14,486 

2,751 

1,009 

270 

8,000 


759,543 


APPENDIXES  ACCOMPANYING    THE  REPORT  OF    CAPT.    MASON   M.    PATRICK,    CORPS  OF 
ENGINEERS,   SECRETARY   MISSISSIPPI   RIVER  COMMISSION. 

A.  Laws  affecting  the  Mississippi  River  Commission,  July  1, 1898,  to  June  30, 1899. 

B.  Specifications  for  the  construction  of  the  dredge  Iota. 

C.  Report  of  Assistant  Engineer  A.T.  Morrow  on  survey  work  north  of  St.  Paul, 
Minn.,  and  on  comparison  of  the  results  of  low-water  surveys  on  the  lower  river. 

D.  Report  of  Surveyor  VV.  S.  VVilliauis  on  precise  level  work  north  of  St.  Panl,  Minn. 
£.  Instructions  for  precise  level  work. 
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F.  Report  of  Assistant  Engineer  Kivas  Tnlly  on  gauges,  reduction  of  physicftl  data, 
and  office  publications. 

G.  Report  of  Assistant  Engineer  Thomas  Middleton  on  repairs  to  plant  and  con- 
struction of  new  plant. 

H.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations,  tests  of 
dredges,  care  and  repair  of  plant. 


LIST  OF  PLATES  ACCOMPANYING  THE  ANNUAL  REPORT  OF  CAPT.  MASON  M.  PATRICK, 
CORPS  OF  ENGINEERS,  U.  S.  A.,  SECRETABY  MISSISSIPPI  RIVER  COMMISSION,  FOR 
FISCAL  YEAR  ENDING  JUNE  30,  1899. 

Plate  1. — Map  of  secondary  triangnlation  and  stone  line  bench  marks  from  St.  Paul, 

Minn.,  to  Aitkin,  Minn. 
Plate  2. — Map  showing  location  of  cross  sections,  Scot  Bluffs  to  Donaldsonvllle, 

La.,  comparison  of  surveys  of  1895-96  and  1897-98. 
Plate  8. — Map  showing  location  of  cross  sections,  Donaldsonville  to  Carrollton,  La., 

comparison  of  surveys  of  1893-94  and  1897-98. 
Plate  4. — Cross  section  elements,  Scot  Bluffs  to  Donaldsonville,  La.,  surveys  of 

1895-96  and  1897-98. 
Plate  5. — Cross  section  elements,  Donaldsonville  to  Carrollton,  La.,  surveys  of 

189a-94  and  1897-98. 
Plate  6.— Profiles,  hi^h  and  low  waters,  Cairo,  Ul.,  to  Fort  Jackson,  La.,  1898-99 

and  earlier  years. 
Plate  7.— Hydrographs,  Cairo,  111.,  to  Carrollton,  La.,  June  1, 1898,  to  June  1, 1899. 
Plate  8.— Hydrographs,  Biloxi,  Port  Eada,  East  Bay,  and  Red  River  Landing. 
Plate  9. — Map  showing  location  of  tide  gauges  at  Biloxi,  Port  Eads,  and  East  Bay. 
PijkTES  1(M0. — Maps  of  certain  localities  below  Cairo  where  dredging  was  done 
during  low- water  season  of  1898,  as  followa: 
10-15.— Point  Pleasant  Bar. 
16-17.— Lazelles  Bar. 
18-19.— Hickmans  Crossing. 
20-22.— Elmot  Bar. 
23-26.— Island  34. 
27-30.— Island  40. 
31-33.— Fleeces  Crossing. 
34-36.— Wilsons  Point. 

37-40. — Tests  of  dredge  Gamma  at  Cow  Island  Bar. 
Plate  41 . — Dredge  loia.    Longitudinal  sectional  elevation,  showing  general  arrange- 
ment of  machinery,  etc. 
Plate  42. — Dredge  Iota.    Plan  of  main  deck,  showing  general  arrangement  of 
maohinery,  etc. 


Appendix  1  A. 

LAWS  AFFECTING  THE  MISSISSIPPI  RIVER  COMMISSION,  JULY  1,  1898,  TO  JUNE  30, 1899. 

[Public— No.  176.1 

AN  ACT  Makinff  appropriations  for  sundry  civil  expenses  of  the  Oovemnient  for  the  fiscal  year 
ending  June  tUirtietb,  eighteen  hundred  and  ninety-nine,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledf  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  Jane  tnir- 
tieth,  eighteen  hundred  and  ninety-nine,  namely : 

•  •  fr  «.  .        •  •  • 

UNDER  THE  WAR  DEPARTMENT. 

•  •••••• 

ENGINEER  DEPARTMENT. 

•  •••*•• 

Improving  Mississippi  River :  For  continuing  improvement  of  Mississippi  River 
from  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission, 
one  million  nine  hundred  and  eighty-three  thousand  three  hundred  and  thirty -three 
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dollarB)  of  which  the  sum  of  twenty  thousand  dollars,  or  so  much  thereof  as  inaj  be 
necessary,  shall  be  ased,  in  the  discretion  of  tbe  Secretary  of  War,  in  protectiDg  the 
bank  at  and  near  the  town  of  Carnthersville,  Missouri;  the  snm  or  one  bandred 
thousand  dollars,  or  ho  much  tbereof  us  may  be  necessary,  shall  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  in  the  recti6oation  of  the  banks  at  OreenviUe,  Mis- 
sissippi ;  the  snm  of  thirty  thousand  dollars,  or  so  much  thereof  as  may  be  neoeasary, 
shall  be  used,  in  the  discretion  of  the  Secretiiry  of  War,  for  the  completion  of  the 
revetment  work  at  or  near  the  town  of  Helena,  Arkansas ;  the  sam  of  thirty-five 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  for  the  completion  of  the  revetment  work  along  the 
bluff  at  the  harbor  of  Memphis,  Tennessee;  the  sum  of  ten  thoosand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  used,  in  the  discretion  of  the  Secretary 
of  War,  for  repairing  the  damage  which  was  done  bv  the  flood  of  eighteen  hundred 
and  ninety-seven  to  the  revetment  work  which  was  built  by  the  United  States  Gov- 
ernment in  eighteen  hundred  and  ninety-five  alons  the  bluff  at  said  harbor  of  Mem- 
phis, Tennessee ;  and  the  sum  of  fifty  thousand  doflars,  or  so  much  thereof  «■  may  be 
necessary,  shall  be  used,  in  the  discretion  of  the  Secretary  of  War,  for  continuing 
improvement  of  the  Mississippi  River  at  New  Madrid,  Missouri,  roTetment  of  the 
banks,  and  preventing  destruction  of  the  same. 

«  »  •  •  •  •  • 

Approved  July  1, 1898. 


[PuBUC— No.  188.] 

AN  ACT  Making  appropristiont  for  sundry  oiTil  expenses  of  the  OoTemraeet  for  the  flsesl  year  end- 

ing  June  thirtieth,  nineteen  hundred,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Houee  of  Representative9  of  the  United  Siatee  ofAm^eriea 
in  Congrese  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thir- 
tieth, nineteen  huudred,  namely : 

•  •»•♦•  • 

UNDER  THE  WAR  DEPARTMENT. 

•  •  •  •  •  «      •  « 

ENGINEER  DEPARTMENT. 

•  '  •  «  »  •  •  « 

Improving  Mississippi  River :  For  continniiig  improvement  of  Mississippi  River 
from  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  inclndiug  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  Kiver  Commission, 
two  million  five  hundred  and  eighty-three  thousand  three  hundred  and  thirty-three 
dollars:  Provided,  That  of  said  sum  fifty  thousand  dollars  shall  be  used  in  the  work 
of  rectifying  tbe  bank  at  and  near  (Ireeoville  Harbor,  in  Mississippi;  thirty -five 
thousand  dollars  shall  be  used  in  rectifying  the  banks  at  and  near  the  city  of  Carntli- 
ersville,  Missouri;  forty  thousand  dollars  shall  be  used  for  completing  revetment 
work  at  New  Madrid,  Missouri;  and  thirty  thcnisand  dollars  shall  be  used  iu  iiuprov- 
ing  tbe  harbor  and  rectifying  the  banks  at  and  near  Helena,  Arkansas. 

Approved  March  3,  1899. 


[Public— No.  189.] 

AN  ACT  Making  appropriations  for  the  ooDBtructiou,  repair,  and  preserration  of  certain  pnblie 

works  on  rivers  and  harbors,  and  for  other  parposee. 

Be  it  enacted  by  the  Senate  and  House  of  liepreaen  tatties  of  the  United  Statee  of  America 
in  Congress  assembled.  That  the  following  sums  of  money  be,  and  are  hereby,  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  uot  otherwise  appropriateif,  to 
be  immediately  available,  and  to  be  expended  under  the  direction  of  tbe  Secretarv 
of  VV^ar  and  the  supervision  of  the  Chief  of  Engineers,  for  tbe  construction,  com- 
pletion, repair,  and  preservation  of  the  public  works  hereinafter  named : 

•  »■••*«  ^ 

For  work  in  accordance  with  the  plans  and  specifications  of  the  Mississippi  RiTer 
Commission : 

At  the  harbor  of  New  Orleans,  Louisiana :  Continuing  improvement,  one  handred 
and  ten  thousand  dollars. 
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At  the  harbor  of  Natchez  and  Vidalia,  Mississippi  and  Louisiana,  fifty  thousand 
dollars. 

At  the  harbor  of  Memphis,  Tennessee:  The  Mississippi  River  Commission  is 
directed  to  examine  the  harbor  at  Memphis,  Tennessee,  and  report  what  improver 
ment,  if  any,  should  be  made  to  remove  the  bar  in  front  of  the  city  of  Memphis, 
together  with  the  cost  thereof. 

For  rectiticatiou  of  Red  and  Atchafalaya  rivers,  Louisiana:  Continuing  improve- 
ment, twenty-five  thousand  doUan. 

Approved  March  3,  1899. 


Appendix  1  B. 

SPECIFICATIONS  FOR  CONSTRUCTION   OF   8BLF-PROPBLTJNO  HTDBAT7LI0  DRBDQB 

IOTA,  FOR  MISSISSIPPI  RIVER  COMMISSION. 


SPECIAL  CONDITIONS.  . 

S4.  General. — The  work  to  be  oontraoted  for  under  these  specifications  is  the  build- 
ing of  the  hull,  cabins,  dredging  and  propelling  machinery  of  one  self-propellinff 
dydraulic  dredge  and  of  five  hundred  (500)  feet  of  floating  discharge  pipe  with 
poutoDS ;  together  with  such  parts  and  appurtenances  as  are  hereinafter  described, 
and  shall  comprise  all  the  materials,  tools,  labor,  etc.,  of  every  description  requisite 
and  necessary  for  the  proper  and  entire  completion  and  delivery  of  the  same. 

35.  Proposals. — Proposals  will  be  received  for  one  dredge  complete  as  hereinafter 
described,  exclusive  of  the  refHfferatinff  plant,  with  an  additional  and  separate  price 
for  the  refrigerating  plant  as  called  for  in  these  specifications.  The  right  is  reserved 
to  accept  or  reject  auy  or  all  bids  or  parts  thereof,  and  to  make  award  as  may  be 
deemed  most  advantageous  to  the  United  States. 

56.  Bidders^  and  contractor's  drawingSt  etc, — Bidders  must  submit  with  their  propo- 
sals such  drawings  in  triplicate  as  will  illustrate  the  machinery  which  they  propose 
to  furnish  and  which  do  not  form  part  of  the  drawings  supplied  bv  the  United 
States ;  more  particularly  those  of  the  main  engines  and  pump,  side- wheel  engines, 
condenser  and  aii*  pump  and  jet  pump,  and  also  a  general  plan  of  the  refrigerating 
plant,  together  with  specifications  in  triplicate  giving  full  description  of  the  above 
parts.  A  copy  of  these  specifications  should  be  attached  to  each  copy  of  the  propo- 
sal and  be  referred  to  therein.  The  drawings  need  not  be  attached  to  the  proposal, 
but  should  be  referred  to  therein.  The  successful  bidder  will  be  required  to  furnish 
seven  (7)  copies  of  these  drawings  and  specifications  to  complete  the  contract.  The 
contractor  must  also  submit  to  the  engineer  officer  in  charge  for  approval,  any  and 
all  working  drawings  that  may  be  required  in  the  prosecution  of  the  work  that  are 
not  furnished  by  the  United  States.  A  complete  set  of  the  tracings  of  these  working 
drawings  must  also  be  furnished  and  delivered  at  the  office  of  the  secretary,  Missis- 
sippi Rivor  Conmiission,  St.  Louis,  Mo.,  upon  completion  of  work  and  prior  to  the 
final  payment. 

57.  Quality  of  material. — Except  it  be  otherwise  specified,  all  materials  are  to  be 
of  the  best  quality  of  their  respective  kinds,  and  all  labor  is  to  be  done  in  a  most 
thorough,  prompt,  and  workmanlike  manner,  to  the  full  satisfaction  of  the  engineer 
officer  m  charge.  In  all  cases  where  an  article  is  mentioned,  preceded,  or  followed 
by  the  words  "or  equal,''  "best  quality,"  "approved  quality  or  make,"  "  or  other 
equally  good,"  or  words  of  like  purport,  the  engineer  officer  in  charge  will  decide  as 
to  the  best  and  most  suitable  article  to  be  used. 

58.  Inspection. — Inspectors  will  be  appointed  by  the  United  States  to  supervise  the 
work,  and  the  contractor  must  at  all  times  give  them  access  to  the  work  and  full 
facilities  for  examination  of  all  material  and  workmanship.  Such  tests  of  material 
as  are  deemed  necessary  are  to  be  made  at  the  expense  of  the  contractor  under  the 
supervision  of  the  inspectors.  The  engineer  officer  in  charge  shall  have  the  right  to 
require  the  immediate  removal  of  any  employee  of  the  contractor  who  is  deemed 
incompetent  or  otherwise  objectionable. 

39.  Extra  tcork. — It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  a  dredge  of  first-class  construction,  complete  in  all  respects  for  the  work  it  is 
designed  to  do,  and  ready  for  operation.  No  claim  whatever  shall  at  any  time  be 
made  upon  the  United  States  by  the  contractor  for  or  on  account  of  any  extra  work 
or  materials  performed  or  furnished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  materials  shall  have  been  expressly  renuired  in  writing 
by  the  engineer  officer  in  charge,  the  prices  and  quantities  thereof  having  been  first 
agreed  upon  by  the  contracting  parties  and  approved  by  the  Chief  of  Engineers. 
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40,  Patemii, — ^Tbe  contractor  shall  guarantee  the  Qovernment  against  any  elaimt 
or  awards  for  damage  on  accoont  of  the  infHngement  of  any  patented  deyioe  which 
he  shall  furnish  the  dredge. 

41.  Omissions^  etc— All  necessary  adjuncts,  parts,  or  attachments  properly  forming 
a  part  of  the  dredge  and  requisite  for  the  proper  and  efficient  working  of  the 
machinery  shall  be  understood  to  be  included  in  tnese  specifications,  whether  men- 
tioned herein  or  not,  and  shall  be  supplied  by  the  contractor  as  forming  part  of  the 
contract.  Any  doubt  as  to  the  meaning  of  these  specifications,  or  of  any  drawings 
or  explanations  which  are  furnished  the  contractor,  will  be  explained  by  the  en^- 
neer  officer  in  charge,  who  shall  also  have  the  rignt  to  oorrect  any  errors  in  said 
specifications,  etc.,  when  such  correction  is  necessary  for  the  proper  fulfillment  of 
tneir  intention. 

4g.  Delivery. — The  dredge  must  be  all  completed  in  every  part  and  deliTored  to 
the  engineer  officer  in  charge  at  Cairo,  Illinois,  for  test,  within  twelve  (12)  months 
from  the  date  of  notification  of  award  of  contract.  Upon  notification  being  reeeived 
that  the  dredge  is  readv  for  delivery,  the  engineer  officer  in  charge  will  direct  a  pre- 
liminary inspection  to  be  made  to  determine  whether  everything  is  complete  and  in 
proper  working  order,  an<l  the  tests  will  not  be  proceeded  with  unless  all  parts  of 
the  dredge  plaut,  tools,  and  accossuries  are  deemed  by  said  engineer  officer  in  charge 
to  be  practically  complete  in  acconlance  with  the  terms  of  these  specifications. 
Delivery  for  test  will  not  be  deemed  accomplished  however,  until  the  completion  in 
a  satisfactory  manner  of  the  contractor'H  test  ])n*8oribed  below.  If  there  be  no  delay 
caused  by  defective  material  or  bad  workmanship  during  theeubsequent  Government 
test  beyond  that  hereinafter  authorized,  the  date  of  the  commencement  of  this  Gov- 
ernment test  will  be  considered  as  the  date  of  delivery  of  the  dredge.  Should,  how- 
ever, there  be  delays  from  the  above  causes,  the  date  of  delivery  will  be  taken  as 
that  on  which  a  successful  Government  t<^8t  is  begun. 

43.  Penalty. — In  case  of  failure  to  com))lete  and  deliver  the  dredge  within  the  time 
specified,  the  contractor  will  be  liable  and  must  pay  any  and  all  expenses  incurred 
by  the  united  States  because  of  said  failure,  said  expenses  to  be  determined  by  the 
engineer  officer  in  charge. 

44.  Contractor  9  te»t. — When  the  preliminary  inspection  is  satisfactorily  oompleted 
the  contractor  will  be  required,  before  beginning  the  Government  test,  to  make  an 
endurance  test  of  his  own.  This  will  connist  in  running  the  main  engines  and  pump 
at  a  velocity  of  175  revolutions  per  minute,  during  a  continuous  period  of  ten  (10) 
hours  while  pumping  water  through  500  feet  of  discharge  pipe,  the  other  machinery 
being  run  at  the  same  time  at  its  full  working  speed.  Before  this  test  the  dredge 
will  be  moved  to  such  point  in  the  river  near  Cairo,  Illinois,  as  the  engineer  officer 
in  charge  may  select,  and  will  remain  anchored  by  the  spud  during  test.  This  test 
must  be  run  at  the  sole  expense  of  the  contractor.  During  the  same  tall  records  of 
the  running  of  all  iiiacbinery  will  be  taken  by  the  authorized  agents  of  the  engineer 
officer  in  charge,  but  the  contractor  will  have  full  control  of  the  working  of  aJl 
machinery.  Should  this  test  not  be  successful,  other  tests  on  the  same  plan  most  be 
made  until  the  machinery  will  satisfactorily  perform  the  requirements. 

45.  Government  test, — When  the  contractor's  test  is  successfuly  completed,  the  Gov- 
ernment efficiency  test  will  bo  made  under  the  direction  of  the  engineer  ofllcer  in 
charge,  with  his  own  employes.  This  test  will  consist  in  operating  the  dredce  nnder 
actual  working  conditions,  with  the  main  engines  and  pump  running  at  about  160 
revolutions  per  minute,  and  all  the  other  machinery  at  the  requisite  working  capacity* 
for  a  period  of  five  (5)  days,  either  continuously  night  and  day  or  for  any  &ss  period, 
at  the  option  of  the  engineer  officer  in  charge.  During  this  test  the  pipe  line  may  be 
increased  to  1,000  feet  and  capacity  tests  taken  and  the  dredge  maneuTcred  in  any 
way  the  engineer  officer  in  charge  may  deem  advisable,  but  the  main  engines  will  not 
be  run  above  165  revolutions,  the  steam  pressure  carried  will  not  exceed  170  pounds 
per  square  inch,  and  the  dredge  will  not  be  forced  into  the  cut  beyond  a  fair  working 
speed,  according  to  the  face  of  bank  ahead.  1*^11  records  of  this  test  will  be  taken, 
and  tne  time  of  stoppages  for  repairs  due  to  defective  material  or  bad  workmanship 
must  not  exceed  fifteen  (15)  per  centum  of  the  time  spent  in  actual  dredging.  Any 
minor  repairs  needed  during  this  test  which  can  be  done  on  board  will  be  aone  at  the 
expense  of  the  United  States,  but  the  cost  of  all  other  repairs  must  be  borne  by  the 
contractor.  During  the  Qovernment  test  the  contractor  and  his  authorized  repre- 
sentatives will  be  taken  care  of  aboard  the  dredge,  but  will  not  be  allowed  to  give 
any  orders  to  any  of  the  crew  without  the  consent  of  the  agent  of  the  United  States 
in  charge. 

46.  Jawing  test. — To  test  the  working  of  the  propelling  engines  the  dredge  will  make 
a  trip  of  four  (4)  hours'  duration  upstream,  and  return,  with  one  pile  sinker,  one  coal 
barge  partially  loaded,  and  all  the  pipe  line  in  tow.  The  engines  will  be  run  full 
speed  with  various  rates  of  cut-ofi',  and  full  records  taken. 

47.  Other  teats. — If  the  Government  efficiency  tost  above  described  proves  unsatis- 
factory, the  engineer  officer  in  char^^e  may  continue  the  tests  tor  such  period  as  he 
may  find  advisable  in  order  to  obtain  the  desired  results. 
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48,  Final  intpeoiion, — Immediately  after  the  oonclaBion  of  the  tests  all  parts  of  the 
dredffe  plant  famished  by  the  contractor  will  be  given  a  thorough  examination  under 
the  direction  of  the  engineer  officer  in  charge,  and  if  any  repairs  are  found  necessary  to 
the  machinery  which  are  not  properly  chargeable  to  fair  wear  and  tear,  the  contractor 
will  be  required  to  put  the  same  in  proper  working  order.  He  will  also  complete 
the  paintinff  and  turn  over  the  drawings  as  specified  in  i>araeraphs  184  and  36.  The 
engineer  officer  in  charge  may,  however,  if  he  deems  advisable,  waive  these  require- 
ments and  accept  the  dredge,  deducting  from  the  contract  price  sufficient  to  cover  the 
cost  of  making  good  any  deficiencies  determined  by  the  final  inspection. 

49,  Payments, — When  the  hull  is  finished,  wheel  beams,  bridge  trees,  and  cylinder 
beams  in  place,  ready  for  machinery,  and  said  hull  successfully  launched,  twenty 
(20)  per  centum  of  the  contract  price  will  be  paid.  After  the  launching  and  the  pay- 
ment of  the  twenty  (20)  per  oentum,  monthly  payments  will  be  made  on  estimates  of 
the  engineer  officer  in  charge  or  his  authorized  agents  of  the  value  of  the  work  com- 
pleted and  in  place.  Twenty  (20)  per  centum  of  the  contract  price  will  be  retained 
until  after  the  testing,  final  inspection,  and  acceptance  of  the  dredge,  to  cover  the 
cost  of  any  alterations  or  deductions  found  necessary. 

60,  Otonership, — All  parts  paid  for  under  the  system  of  partial  payments  above 
specified  shall  become  thereby  the  sole  property  of  the  United  States;  but  this  pro- 
vision shall  not  be  interpreted  as  relieving  the  contractor  from  the  sole  responsibility 
for  the  proper  care  and  protection  of  said  parts  prior  to  delivery  of  the  dredge  to 
the  United  States  or  firom  any  other  of  the  provisions  of  these  specifications. 

'   DBTAILBD  SPBCIFIGAT10N8. 

61.  DesoripHon, — This  dredge  is  designed  to  have  a  single  sand-pumping  outfit  and 
also  to  be  self-propelling.  The  hull  is  to  be  of  steel  throughout^  with  guards  extend- 
ing to  outside  of  paddle  boxes,  the  knuckles  rounded,  the  bow  and  stern  to  be  made 
with  long  rakes,  tne  usual  suction  well  to  be  built  in  bow  and  towing  knees  at  head, 
and  is  estimated  to  have  a  draft  of  48  inches  when  fully  ec^uipped.  The  pumping 
machinerr  will  consist  of  a  centrifugal  pump  with  32- inch  discnarge  pipes,  and  wiU 
be  capable  of  delivering  not  less  than  1,00()  cubic  vards  of  sand  per  hour  through 
1,(XK)  feet  of  pipe  under  average  field  conditions.  This  pump  will  be  driven  by  a  pair 
of  horizontal  tandem  compound  condensing  engines,  good  for  running  at  175  revo- 
lutions per  minute.  The  sand  agitator  will  be  of  the  water-Jet  type,  supplied  with 
water  at  pressure  ranging  firom  w  to  100  lbs.  per  square  inch  by  a  duplex  compound 
plunger  pump.  The  feeding  into  cut  will  be  done  by  wire  rope  haulage  similar  to 
that  adopted  for  all  dredges  of  the  commission.  The  pipe  line  will  be  500  feet  long, 
in  sections  of  50  feet,  each  carried  by  a  pontoon  and  arranged  with  swivel  movement 
to  permit  of  their  swinging  to  the  current.  The  propelling  machinery  will  consist 
of  two  side  paddle  wheels,  each  21  feet  diameter  and  1(H  foet  long,  driven  by  engines 
of  the  Misissippi  River  type.  The  steam  plant  will  consist  of  seven  Mississippi  River 
four-fined  boilers  set  in  three  batteries  and  built  for  a  working  pressure  of  170  lbs. 
per  square  inch.  The  condenser  and  air  pump  will  be  of  the  Inoependent  type,  and 
the  dredge  will  be  provided  with  steam  steering  apparatus  and  all  accessories  for 
working  uoth  as  a  dredge  and  a  steamboat. 

6g,  Drawings, — The  drawings  furnished  by  the  United  States  are  those  prepared  in 

the  office  of  the  secretary  Mississippi  River  Commission,  and  are  indexed  and  oata- 

M  R.  C 
logned  as     1049  *'■    '^^  numbers  and  titles  of  the  sheets  are  as  follows: 

Sheet   1.  Lines  of  hull. 

Sheet  2.  Main  deck  plan. 

Sheet  8.  Boiler  deck  plan. 

Sheet  4.  Longitudinal  section. 

Sheet   6.  Cross  section  of  hull  and  cabin. 

Sheet   6.  Details  of  hull. 

Sheet  7.  Wheel  beams  and  bridge  treee. 

Sheet  8.  Paddle  boxes. 

Sheet  9.  Cylinder  beams,  etc. 

Sheet  10.  S notion  head. 

Sheet  11.  Radial  Joints. 

Sheet  12.  Hoisting  frame. 

Sheet  13.  Swivel  elbow  for  discharge^ 

Sheet  14.  Hauling  winches. 

Sheet  15.  Hoisting  winch. 

Sheet  16.  Spud-lliting  cylinder. 

Sheet  17.  Ponton  for  discharge  pipes. 
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HULL. 

6S.  General  dimeneione : 

LeDgth  molded IW  0" 

Width  molded 44'  0" 

Depth  molded 7'  0" 

Width  at  bow 32'  0" 

Width  at  stem 34'  0" 

Width  over  guards  outside  of  uooing TO'  0' 

Length  of  well 83'  0" 

Width  of  well  at  nose 26'  0" 

64.  Framing, — The  dredi^e  is  to  be  framed  on  the  transverse  system,  with  six  trans- 
verse bulkheads,  two  collision  bulkheads  in  wings,  and  four  longitudinal  traas 
frames.  The  frames  are  numbered  i'rum  the  bow,  which  is  sero,  to  the  transom, 
which  is  No.  128,  and  will  be  referre<l  to  in  these  specifications  by  these  numbers. 
The  frames  arc  spaced  at  a  uniform  distance  apart  of  18  inches.  The  even  nambered 
frames  from  26  to  1()8,  inclusive,  are  of  2^  in.  x'2i  in.  x  6  lb.  angle  bar,  with  floor 
plates  8  inches  wide  and  ^^^  inch  thick  riveted  to  the  standing  flange,  on  the  top 
edges  of  which  reverse  frames  of  2|  in.  x  2^  in.  X  6  lb.  angle  bar  are  riveted^  extend- 
ing up  the  turn  of  bilge  to  a  vertical  height  of  30  inches  from  bottom.  The  odd- 
numbered  frames  from  27  to  109,  inclusive,  and  all  frames  in  bow  wiun  and  stem 
rake  are  of  3  in.  x  2^  in.  X  5.5  lb.  augle  bars.  All  floor  frames  are  to  uatt  on  the 
center  line  of  hull  and  will  be  connected  by  splice  plates  and  angles  at  least  18 
inches  long.  The  bulkheads  take  the  place  of  the  frames  for  which  they  are 
numbered. 

65.  Deck  beams, — From  frame  No.  24  to  No.  126,  inclusive,  the  even-numbered  deck 
beams  are  of  6  in.  x  15.6  lb.  Z  bars,  and  the  alternate  beams  are  of  3  in.  X  2^  in. 
X  5.5  lb.  angle  bars;  the  short  beams  at  bow  wings  being  also  of  3  in.  x  2^  in.  x 
12.8  angle  bars.  Deck  beams  No.  22,  crossing  end  of  well,  and  No.  128,  at  tran- 
som, are  of  4  in.  x  4  in.  X  12.8  lb.  angles.  Each  deck  beam  is  attached  to  ita  corre- 
sponding frame  by  gussets,  those  for  Z  bars  being  21  in.  x  36  in.  X  i  in.,  and  those 
for  ftngle  bars  being  12  in.  x  12  in.  X  A'  in. 

66.  Tranererse  bulkheads. — The  collision  bulkheads  are  on  frame  No.  10  and  the 
transverse  bulkheads  are  on  frames  Nos.  32, 46, 62, 78, 90,  and  110,  respectively.  Thev 
are  all  to  be  water-tight  and  are  made  of  7.65  lb.  plate  riveted  to  floor  and  deck 
beams  and  stiffened  by  2  in.  X  2  in.  X  3.2  lb.  angle  bars  place<l  alternately  on  oppo- 
site sides  of  bulkheads  at  a  distance  of  about  24  inches  apart.  The  joint  of  plates 
are  to  be  double  riveted  lap.  The  collision  bulkhea<lH  are  to  have  manholes  strength- 
ened by  an  iron  ring  and  provided  with  a  water-tight  door  and  also  a  2^-inch  gate 
valve  for  draining  the  compartmeuts. 

.07.  Longitudinal  trustt  framing. — The  side  plating  of  well  will  be  continaed  to 
bulkhead  No.  32  and  the  inboard  truss  frames  will  then  commence  and  ran  aft  to 
transom,  maintaining  the  line  of  well  sides  until  they  meet  bulkhead  No.  46,  at 
which  point  they  are  5^  feet  each  side  of  center  line,  and  are  continaed  parallel 
throughout  the  remainder  of  their  length.  The  outboard  trusses  will  ran  from 
bulkhead  No.  32  to  transom  at  a  distance  of  14  feet  from  center  line.  The  top  and 
bottom  chords  are  to  be  made  of  two  2^  in.  X  2^  in.  x  5  lb.  angles  and  10.2  lb.  web 
plates  10  inches  wide,  riveted  to  each  8-inch  floor  and  all  deck  beams,  and  in  addition 
by  clips  of  2^  in.  x  2^  in.  x  5  lb.  angles,  and  such  other  suitable  sizes  as  are  required. 
The  chords  will  pass  through  the  transverse  bulkheads  intact  and  be  made  water- 
tight by  the  angle  connections.  Lattice  hruciug  in  double  panels  made  of  2^  in.  X 
2^  in.  x  5  lb.  angles  will  be  worked  in  between  transverse  bulkheads,  as  shown  on 
sheet  6.  The  after  ends  of  trusses  will  be  attached  to  transom  by  doable  angles  2^ 
in.  X  2^  in.  x  5  lb. 

68.  Gunwales. — The  gunwales  are  to  be  of  3  in.  X  3  in.  x  7.2  lb.  angle,  to  be  riveted 
on  outside  of  sheer  strake,  and  will  extend  continuously  from  bow  to  stem. 

69,  Hull  plating.— The  bottom  of  hull  will  be  plated  with  10.2  lb.  platoexoept  keel 
strake  and  rake  of  bow  wings,  which  will  be  of  12.75  lb.  plates;  the  bilge  atrake  or 
knuckle  will  be  of  12.75  lb.  plate  throughout;  the  sheer  strake  will  be  12.75  1b. 
between  frames  Nos.  20  and  116,  and  10.2  lb.  at  the  ends;  the  side  plating  of  hull 
and  well  will  be  10.2  lb.;  the  end  of  well  ^^ill  be  20.4  lb.  iu  one  plate,  and  the  rake 
of  well  12.75  lb.  plate.  The  seams  of  keel  strake  will  be  double  riveted  and  all 
other  seams  will  be  single  riveted,  and  all  butts  will  be  double  riveted.  The  bottom 
platiug  will  be  in  13  strakes  laid  alternately  inside  and  outside,  the  keel  atrake 
l>eiug  on  the  outside.  The  width  of  bottom  strakes  will  be  36  inchee  ceotor  to 
center  of  laps  and  the  ruling  length  of  plates  will  be  18  feet.  All  batts  will  be 
planed  and  fitted  close,  metal  to  metal.  Butt  stra])B  must  be  /.^  inch  thicker  than  the 
plates  which  they  connect  and  must  be  fitted  close  between  the  edges  of  inside 
strakes.  Solid  liners  in  one  len^^th  must  be  tilted  at  every  frame  between  Arameand 
outside  strake  of  )ilating.  The  liners  must  bo  the  full  width  of  the  flange  of  frame 
to  which  they  are  fitted  except  in  the  way  of  water-tight  bulkheads,  where  they  will 
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extend  in  one  piece  from  the  fore  edge  of  the  frame  before  to  the  after  edge  of  the 
frame  abaft  the  bulkhead. 

60.  Deck  plating. — To  bo  in  15  strakes,  each  36  inches  wide  center  to  center  of  laps, 
except  the  plate  sheer,  which  must  be  of  thereaaisito  width  to  project  2^  inches  ontside 
of  gunwale  angle,  except  between  the  wheel  beams,  where  it  will  be  flush.  The 
plate  sheer  will  be  of  12.75-lb.  plate  for  the  length  amidship  between  frames  Nos.  34 
and  112,  and  all  the  remainder  of  deck  will  be  of  10.2-lb.  plate.  The  deck  will  be 
level  throughout,  without  sheer  or  crown,  and  will  be  laid  alternately  inside  and 
outside  strakes;  and  all  seams,  butts,  butt  straps,  and  liners  will  be  similar  to  those 
spec i  tied  above  for  the  hull  plating,  tne  center  strake  being  an  outside  strake. 

61.  Riveting,  etc. — Rivets  are  to  be  of  soft  steel  or  Burden's  best,  and  |  inch  in 
diameter  throughout  the  hull,  except  where  otherwise  specified  or  noted  on  draw- 
ings or  the  nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and 
butts  of  ontside  plating  will  be  spaced  not  more  than  2^  inches  apart  center  to  cen- 
ter, and  rivets  in  seams  of  all  internal  water-tight  work  will  be  spaced  not  more 
than  2|  inches  centers.  All  double  riveting  will  be  chain  fashion,  except  where 
otherwise  noted  on  drawings.  The  distance  from  center  to  center  between  the  rows 
will  be  If  inches.  No  rivet  will  be  nearer  the  seam,  butt,  or  eilge  of  plate  or  angle 
bar  than  its  diameter.  Spacing  of  rivets  in  beam  knees  will  bo  from  2|  to  3i  inches 
centers,  but  no  beam  knee  will  be  secured  to  its  frame  with  less  than  four  (4)  rivets. 
Rivets  for  securing  outside  plating  to  floors  and  frames,  stiffening  ancle  bars  to 
bulkheads,  and  for  all  work  where  angle  bars  do  not  require  to  be  caulked  will  be 
apaced  not  more  than  5  inches  centers.  Heavy  drifting  must  not  be  resorted  to,  and 
holes  not  punched  fair  must  be  reamed  fair  and  a  size  of  rivet  to  fit  the  hole  must  be 
used.  Countersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of 
the  plate  or  angle  bar  countersunk.  Rivets  will  completely  fill  their  holes^  the 
heads  will  be  laid  up  in  all  water-tight  work,  and  the  points  of  rivets  when  finished 
will  completely  fill  the  countersinks  and  be  flush  or  slightly  convex  with  the  surface 
of  plates. 

62.  Guards. — ^The  guards  will  extend  the  full  length  of  hull,  of  the  form  and 
dimensions  shown  on  sheet  2.  The  wheel  beams  are  to  be  opposite  to  bulkheads 
Nos.  62  and  78  and  are  to  be  24  feet  apart  center  to  center,  projecting  12^  feet  from 
hull,  with  a  landing  of  2%  inches  on  side  plating.  Thev  will  consist  of  3-in.  X  3- in. 
X  7.2-lb.  angles  doubled  for  top  and  bottom  chords,  with  webs  of  10.2-lb.  plate,  and 
will  be  further  secure<l  to  deck  by  gusset  plates,  and  the  outer  ends  built  into  bridge- 
trees.  The  outriggers  next  to  wheel  beams  will  be  of  similar  construction,  but  with 
single  angle  bars  and7.65-lb.  plate.  Diagonal  braces  of  5-in.  x  2i-in.  x  11-lb.  T  bar 
will  be  riveted  to  under  plate  sheer  at  ends  of  wheel  beam  and  extend  to  hull,  as 
shown  on  sheets  2  and  7,  and  riveted  to  all  the  outriggers  they  cross.  Fore  and  aft 
from  these  the  outriggers  will  be  made  with  two  chords  of  2^-in.  X  2^-in.  X  5-lb. 
angle  latticed  together  bv  bars  of  2-in.  X  2-in.  x  3.2-lb.  angles  and  gusset  plates, 
and  attached  to  nosing  plate  by  2i-inch  an^le  clips.  Towards  the  bow,  where  the 
guard  narrows,  the  bottom  chord  can  be  omitted  and  gusset  plates  used.  The  out- 
riggers will  be  spaced  36  inches  apart  and  coincide  with  the  even-numbered  frames, 
and  have  a  rise  at  the  outer  end  of  6  inches  at  the  widest  part.  The  guards  fore  and 
aft  of  paddle  boxes  will  be  decked  with  7.65-lb.  plate,  which  will  be  riveted  on  the 
under  side  of  plate  sheer  and  to  all  the  outriggers.  Between  each  outrigger  the 
deck  will  be  stiffened  by  2-in.  X  2-in.  X  3.2-lb.  angle  bars  at  intervals  of  about  36 
inches.  Scupper  holes  l^-  inch  diameter  will  be  m^e  at  intervals  all  along  the  guard 
at  edge  of  decK  plating. 

6S.  Bridgetrees. — These  will  be  box  girders  built  on  the  ends  of  wheel  beams,  and 
will  consist  of  top  plate  18  inches  wide  by  12.75  lb.,  two  web  plates  8  inches  deep 
by  12.751b.,  four  angles  3  in.  x  3  in.  x  7.2  lb.,  and  lattice  bracing  on  bottom,  as 
shown  on  sheet  7.  On  the  center  of  bridgetree  is  built  the  bolster  for  outboard 
bearing  of  paddle  shaft,  the  top  chord  angles  to  be  4  in.  X  4  in.  X  9.81b.,  which 
will  be  carried  down  and  secured  to  bridgetree  as  braces.  The  height  and  size  of 
bolsters  may  be  modified  to  suit  the  requirements  of  engine  builder. 

64.  Wheel  beam  chains* — ^The  outer  ends  of  wheel  beams  will  be  supported  by 
2-inch  rods  with  2^-inch  upset  ends,  hung  from  posts  made  of  6in.  x  8-lb.  latticed 
channel  bars,  with  tie  rods  If  in.  diameter  and  2-inch  turn-buckles  running  from 
post  to  post  close  under  stringers  of  boiler  deck. 

65.  Guard  ohains.-rThe  guards  will  be  held  at  intervals  by  chains  of  similar  desi^ 
to  the  above,  but  rods  will  be  l^-in.  diameter,  with  l^-in.  threads,  and  the  posts  will 
be  made  of  two  4-in.  channel  bars  riveted  together  through  web,  the  tie  rods  being 
l-|-inch  diameter  with  l|-inch  tum-bnckles 

66.  Guard  rim  and  nosing. — Along  the  outside  of  guard  and  attached  to  all  the  out- 
riggers will  be  a  plate  8  inches  deep  by  10.2  lb.,  the  top  and  bottom  edges  stiffened 
by  3-in.  X  3-in.  x  6.1-lb.  angles,  the  upper  one  riveted  to  deck  of  guard  and  the 
lower  one  to  under  plate  sheer,  which  will  be  12  inches  wide  by  10.2  lb.  The  nos- 
ing will  be  of  white  oak  6  in.  x  8  in.,  rebated  to  tit  angle  on  top  and  secured  to 
plate  with  |-inch  bolts  placed  18  inches  apart  and  staggered.    Joints  are  to  be 
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scarfed  3  feet  long,  and  everywhere  whore  the  oak  oomes  in  contact  with  metal  a 
thiokDess  of  tarred  felt  must  be  inserted.  All  edges  of  nosing  are  to  be  properly 
rounded  and  finished  in  a  neat  and  workmanlike  manner. 

&t,  JVafMom. — This  will  be  of  12.75- lb.  plate  24  inches  deep,  with  stiffening  plates 
for  rudder  bearings. 

,  68,  Stanchions  and  siringtrB, — Stringers  of  3-in.  X  2i-in.  X  5.5-lb.  angles  are  to  run 
from  bulkhead  No.  32  to  collision  bcukhead  No.  10  and  have  stanchions  of  3  in.  x 
3  in.  X  6.1  lb.  riveted  in  with  small  gussets  at  36  inches  apart.  Any  other  stan- 
chions that  may  be  needed  under  boilers  or  any  machinery  not  sufficiently  carried  by 
bulkheads  or  truss  frames  must  be  supplied  and  riveted  to  deck  beams  and  floors  in 
an  efficient  manner. 

69.  Additional  trussei. — The  heavy  pumping  machinery  will  require  additional 
truss  framing  between  deck  and  floor,  which  must  be  put  in,  also  any  other  trnssing 
that  may  be  needed  for  any  of  the  other  heavy  machinery. 

70.  Foundations  for  bailers. — The  requipite  beams  under  the  ash  pans  and  cradles 
for  mud  drums  will  be  provided  and  riveted  to  deck. 

71.  Foundations  for  machinery. — ^That  part  of  deck  upon  which  the  main  engines 
and  pump  are  placed  will  be  reinforced  with  15.3-lb.  plate,  the  spaces  between  the  deck 
strakes  being  filled  both  inside  and  outside  with  plates  fitted  snugly  between  the 
edges  of  laps,  thus  making  a  total  thickness  of  |  inch.  Under  the  air  and  jet 
pumps,  filling  plates  are  to  be  inserted  where  required,  and  all  filling  or  doubling 
plates  required  for  other  purposes  are  to  be  provided. 

7f.  Discharge  pipes  in  hold. — ^These  pipes  will  be  32  inches  diameter  inside  and 
made  of  10.2-lb.  plate  with  flangeeof  2Ho*  X  2^in.  x  5.9-lb.  angle  bar  riveted  through 
and  through  with  bulkheads  and  forming  a  part  of  the  hull  structure.  Care  must  be 
taken  to  have  the  longitudinal  seams  placed  on  top  of  pipe  with  as  short  a  crossing 
of  joints  as  possible,  and  the  circular  seams  laid  in  the  direction  of  the  flow.  At  all 
flanges  throughout  the  main  pump  pipes  the  plate  forming  the  pipe  must  come  flush 
with  flanges  in  order  to  prevent  the  sand  from  cutting  the  plate,  and  care  must  be 
taken  in  cuttingholes  in  the  bulkheads  that  when  finished  all  the  plates  shall  be  quite 
flush  with  each  other,  as  shown  by  section  on  sheet  6.  The  discharge  pipe,  where 
it  passes  through  the  rake  of  stem,  must  be  made  of  15.3-lb.  plate  for  about  18  feet 
of  its  length,  and  must  be  connected  to  hull  with  flanged  plates  not  less  than  |-inch 
thick.  To  the  outboard  end  of  pipe  the  cast  steel  elbow  hereinafter  described  will 
be  riveted.  All  rivets  in  discharge  pipes  must  be  countersunk  and  driven  flush  on 
the  inside.  The  bend  of  pipe  from  bulkhead  No.  46  must  be  made  of  plate  |-inch 
thick  in  small  segments.  At  the  after  end  of  pipe  a  band-hole  must  be  provided, 
fitted  with  a  cover  which  can  be  quickly  removed,  for  the  purpose  of  filling  or  empty- 
ing the  pipe  by  means  of  a  syphon. 

73,  Bow  tjirder, — A  box  girder  will  be  built  between  the  two  wings  at  fore  end  of 
well,  flush  with  nose  of  dredge,  this  girder  to  be  36  inches  wide  and  36  inches  deep, 
the  top  standing  12  inches  above  deck,  and  is  to  be  made  of  10.2-lb.  plate,  with 
3-in.  X  3-in.  X  7.2-lb.  angles  on  three  comers  and  7-in.  x  3^-in.  x  19-lb.  angle  on  the 
forward  bottom  comer :  the  girder  will  be  strengthened  by  six  transverse  ties,  spaced 
equally,  and  made  of  A-i^-  gusset  plates  and  2i-in.  x  2|-in.  x  5-lb.  angles.  A  sec- 
ond 7-in.  X  3^in.  X  19-lb.  angle  bar  will  be  riveted  18  inches  above  bottom,  and  both 
will  be  perforated  with  holes  for  screen  bars  at  a  distance  of  8  inches  center  to  cen- 
ter. The  screen  bars  will  be  made  of  3-inch  extra  heav^  pipe  4  feet  long,  held  in 
place  by  jhiiich  pins  at  top  end.  On  the  upper  edge  of  girder  a  nosing  of  white  oak 
8  in.  X  6  in.  is  secured,  reoated,  and  boltea  similarly  to  the  side  nosing.  This  girder 
is  shown  in  detail  on  sheet  6. 

77.  Stack  knees. — Four  stack  knees  are  to  be  built  on  the  bow  girder  as  shown  on 
sheet  6.  The  front  plates  and  knees  are  to  be  of  12.75-lb.  plate  and  the  angles  3  in.  X  3 
in.  X  7.2  lb.  The  posts  are  to  be  of  white  oak,  9  in.  x  9  in.,  mortised  into  nosing  and 
bolted  to  knees,  the  fenders  to  be  7  in.  X  11  in.  at  bottom  and  5  in.  x  11  in.  at  top, 
and  must  be  made  of  best  white  oak  or  hickory,  fitted  with  eyebolts,  and  properly 
lashed. 

75,  Cylinder  beams. — These  beams  are  to  be  built  according  to  sheet  9,  except  in  so 
far  as  they  may  require  modification  to  meet  the  requirements  of  the  particular 
engines  accepted  for  the  dredge.  The  webs  are  to  be  of  12.75-lb.  plate,  the  top  chords 
to  be  two  5-in.  X  4-in.  X  11-lb.  angles,  with  a  cover  plate  10  inches  wide  x  15.3  lb., 
the  bottom  chords  to  be  two  4-in.  X  4-in.  X  9.7-lb.  angles  riveted  to  deck.  Stiffeners 
of  2^in.  X  2^in.  X  5-lb.  angles  will  be  placed  about  Sq  inches  apart,  and  gussets  and 
tie  plates  as  shown. 

76.  Hoisting  frame. — ^This  firame,  from  which  the  suction  heads  are  to  be  suspended, 
will  consist  of  two  A  frames  set  upon  each  side  of  well  and  joined  together  at  the 
head  by  plates.  Each  leg  is  to  be  made  of  a  pair  of  latticed  channels  9  in.  Xl4  lb., 
tied  together  at  the  head  oy  gusset  plates  and  secared  to  deck  by  gnssetn  and  angles, 
as  shown  on  sheet  12.  The  tackle  blocks  will  be  suspended  from  a  pin  in  the  head 
of  frame. 
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n.  Spud  well, — This  is  bailt  near  bow  of  dredge,  between  frames  24  and  26.  It 
will  be  23i  iDohes  square  in  the  clear  on  the  inside,  made  of  12.75-lb.  plates  and-3-in. 
X  3-in.  X  7.2-lb.  angles.  The  bottom  flange  must  be  a  steel  casting,  double  riveted 
to  hull  plating.    (See  sheet  16.) 

78.  BiitSf  chocks,  and  cavils. — The  following  number  of  these  deck  fittings  are 
required ,  placed  where  shown  on  deck  plan,  sheet  2.  They  must  all  be  set  on  stiffen- 
ing plates  riveted  independently  to  deck  plate  and  beams,  aud  secured  by  riveting 
as  far  as  possible.  Four  larse  cast-iron  moorins^  bitts  about  11  inches  diameter  and 
24  inches  high ;  twelve  smaller  bitts  about  7  inches  diameter  and  16  inches  high ;  six 
pairs  of  sheave  chocks  with  sheaves  about  9  in.  X  3  in. ;  seven  cavils  about  4  feet; 
and  such  ringbolts  as  ma^  be  required  for  snatch  blocks. 

70,  Fair  leads. — Two  pairs  of  fair  leads  with  24-inqh  sheaves  for  1-inoh  diameter 
wire  rope  are  to  be  made,  as  shown  on  sheet  6,  and  set  in  place  on  bow  girder  as  on 
sheet  2. 

80.  Hatches. — Hatchways  must  be  made  in  deck  to  give  access  to  the  several  com- 
partments of  the  hold,  and  be  provided  with  iron  covers  made  of  5.1-lb.  plate,  with 
l^-inch  angle  rings  and  stiffeners  on  the  under  side  and  ring  bolts  for  lifting.  Iron 
ladders  must  be  provided  and  placed  in  convenient  position  in  each  hatchway. 

81.  Rudder  knees. — ^Two  box  knees,  4  feet  high,  made  as  shown  in  detail  on  sheet  6, 
are  to  be  built  at  stern. 

82.  Rudders. — Two  balanced  rudders  are  required,  each  placed  at  a  distance  of  9 
feet  from  the  center  line  of  boat.  The  rudder  stocks  are  to  be  lap-welded  tubes, 
8  inches  diameter  and  |-inch  thick  and  about  18  feet  long,  and  will  have  three 
grooves  turned  in  each  at  the  distances  required  to  receive  the  pintle  bands.    These 


through  center  to  receive  the  tiller  pin.  At  the  end  of  stock  a  smaller  hole  is 
required  for  the  tiller  brace.  The  blades  of  rudder  are  to  extend  forward  12  feet, 
shaped  to  fit  the  rake  of  hull,  and  on  the  after  end  the  blade  is  to  be  12  feet  long  and 
4^  feet  wide.  The  blades  are  to  be  built  of  7.65-lb.  steel  plates,  and  2^-in.  X  2i-in.  X  5- 
Ib.  angle  bars.  Pieces  of  7.65-lb.  plate  will  be  bent  to  fit  the  stock  and  will  be  flanged 
on  both  sides  and  riveted  to  both  the  fore  and  after  faces  of  stocks.  Secondary 
stiffening  plates  will  be  riveted  on  the  athwartship  center  line  of  stocks,  and  will 
fit  close  to  and  extend  beyond  the  above-flanged  plates,  both  fore  and  aft.  The 
plates  of  blades  will  be  laid  on  these  stiffeners  and  will  be  riveted  thereto,  then 
brought  together  at  the  fore/ind  aft  edges  and  riveted  together  with  a  3-in.  X  i-in. 
bar  inserted  between.  The  side  plates  will  be  stayed  throughout  by  |-inch  through 
rivets,  with  pipe  ferrules  inserted  between.  The  bottom  win  be  closed  with  a  A-in. 
plate  and  outside  angle  bar  2^  in.  X  2^  in.  X  5  lb. ;  and  finally,  the  top  edge  will  be 
filled  in  with  hard  wood  about  three  inches  thicK  and  riveted  through  and  through. 
The  rudders  are  not  to  be  water-tight,  and  a  number  of  |-inch  holes  will  be  punched 
in  bottom  plates.  The  pintle  pin  will  be  If  inches  diameter^  and  bronze  washers 
will  be  inserted  between  all  the  lugs  in  order  to  insure  a  distribution  of  the  weight 
of  rudders  on  each  bearing.    Lifting  shackles  and  bumpers  will  be  provided. 

83.  Tillers. — ^Eaoh  tiller  will  be  made  of  two  (2)  4  in.  x  1  in.  bars  riveted  together 
with  separators  between,  as  shown  on  sheet  6,  and  will  have  eyes  forged  at  one  end 
to  couple  to  rudder  stocks,  and  a  ring  at  the  forward  end  for  attaching  tiller  ropes. 
The  two  tiUers  will  be  connected  by  a  brace  of  3-inch  tube  with  pin  joints  at  each 
end,  and  the  weight  of  outer  end  will  be  sustained  by  a  brace  of  1-inch  iron,  with 
upset  thread,  running  to  head  of  rudder  stock.  Any  modification  of  the  tiller  ends 
that  may  be  necessary  to  accommodate  the  steam  steering  rig  will  be  made  as 
required. 

84.  Sheer  leas. — A  pair  of  sheer  legs  will  be  set  up  at  stem  for  lifting  the  swivel 
elbuw  and  ruober  hose  connection.  These  are  to  be  made  of  tubing  wiui  stub  ends 
welded  in,  and  will  be  stepped  by  pin  joints  in  steel  castings  riveted  to  deck.  Extra 
lugs  are  to  be  placed  for  setting  up  legs  over  rudder,  and  ring  bolts  or  other  fast-en- 
ing8  to  be  provided  for  securing  back  guys  and  snatch  blocks. 

85.  Material  and  workmanship. — ^The  best  quality  of  material  and  workmanship 
will  be  required  in  each  and  every  part  of  the  work  done  under  these  specifications. 
All  plates  and  angles  used  in  said  work  are  to  be  of  soft  steel  having  an  ultimate 
tensile  strenffth  of  from  52,000  to  62,000  lbs.  per  square  inch,  the  elastic  limit  not  less 
than  one-half  the  ultimate  strength,  with  an  elongation  of  26  per  centum  in  8  inches 
and  a  minimum  reduction  of  area  at  fracture  of  50  per  centum.  One  test  piece  for 
tensile  strength  and  one  for  bending  shall  be  taken  from  the  steel  of  each  heat.  For 
the  bending  test,  the  pieces  will  bel>ent  cold  180  degrees  flat  upon  themselves  with- 
out fracture  on  the  outside  of  bent  portion.  A  variation  of  more  than  2^  per  centum 
above  or  below  the  specified  thickness  will  be  cauHC  for  the  rejection  of  any  mate- 
rial. Rivets  will  be  tested  cold  by  driving  the  shank  into  the  head;  the  rivet  must 
then  be  without  sign  of  fracture  on  the  outside  edge.    Facilities  must  be  given  to 
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the  inspector  by  the  manufactarer  and  contractor  for  making  these  tests,  the  cost 
of  which  will  be  borne  by  the  contractor. 

86,  Testing  of  hull— The  bottom  of  hull  will  be  tested  for  water-tightness  bv  tilling 
with  water  to  a  depth  of  about  6  inches,  before  the  boat  is  launched,  and  all  leaks 
and  imperfections  then  discovered  will  be  made  good. 

UPPER  WORKS. 

87,  Deck  house. — The  forward  end  of  deck  house  will  be  16f  feet  from  end  of  well 
and  the  house  will  extend  aft  to  16^  feet  from  stem;  it  will  be  44  feet  wide,  but 
drawn  in  at  the  after  end  to  conform  with  the  shape  of  boat. 

88,  Material,— AW  Inmber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class,  clear  and  well  seasoned,  free  from  sap  wood 
and  shakes,  dressed  on  sides  and  edges,  and  of  the  sizes  specified  after  being  dressed. 

89,  Framing, — The  main  stanchions  are  to  be  of  white  oak  3f  in.  x  3|  in.,  placed 
about  8  feet  apart  and  secured  bv  angle  clips  riveted  on  deck,  as  shown  in  detail  on 
sheet  6.  The  intermediate  stancnions  are  to  be  of  1}  in.  X  3  in.  white  pine,  spaced 
about  24  inches  apart  and  carried  b^  sills  of  white  pino  3  in.  x  4  in.  cnecked  into 
main  stanchions  and  supported  in  middle  by  iron  knees  riveted  to  deck. 

90,  Clamps, — The  outside  clamps  are  to  be  If  in.  X  10  in.  white  pine,  and  the  inside 
clamp  If  in.  X  6  in.  white  oak,  checked  into  stanchions  and  bolted  with  ^-inch 
carriage  bolts. 

91,  Carlins, — These  are  to  be  If  in.  X  6  in.  yellow  pine,  spaced  about  18  inches 
apart  centers,  curved  to  a  crown  of  6  inches  and  checked  over  inside  clamp  1  inch 
deep.  Each  carlin  will  be  in  two  pieces,  overlapped  or  scarfed  in  center  and  pro- 
jecting 6  inches  beyond  outside  clamp.  The  carlins  are  to  be  doubled  at  bulkheads 
or  where  extra  strength  is  required. 

92,  Stringers. — These  are  to  be  of  yellow  pine  4  in.  X  6  in.,  in  long  lengths,  with 
scarfs  3  feet  long,  bolted  and  nailed  and  secured  to  caps  of  stanchions  by  i-inch  screw 
bolts. 

98.  Stanchions  and  trusses, — All  stanchions  for  stringers  are  to  be  made  of  3|-inch 
diameter  iron  pipe  secured  to  deck  and  stringers  by  cast-iron  flanges  and  distributed 
as  shown  on  sheet  2.  Where  the  span  between  the  stanchions  is  over  10  feet,  the 
boiler  deck  is  to  be  supported  by  trusses. 

94,  Boiler  deck, — This  will  be  laid  with  white  pine  t  inch  thick,  in  strakes  3  inches 
wide,  tongued  and  grooved,  and  beaded  on  under  side.  The  height  of  boiler  deck 
from  main  deck  will  be  12  feet.  The  guards  will  overhang  the  deck  house  6  inches 
and  will  be  finished  with  a  waterway  3i  in.  X  If  in.,  facing  8  in.  x  }  in.,  nosing 
6  in.  X  i  in.,  all  of  white  pine.  The  boiler  deck  is  to  be  douoled  over  the  whole  of 
intermediate  section  of  cabin  between  the  two  passages  with  white  pine  I  in.  thick, 
in  strakes  3  inches  wide,  slightly  outganged,  caulked  with  cotton,  and  payed  with 
thick  white  lead. 

95,  Siding. — The  deck  house  will  be  sided  with  white  pine  i  inch  thick,  tongued 
and  grooved,  and  beaded  on  both  sides,  in  strakes  3  inches  wide  laid  longitndinally, 
except  at  round  corners,  which  will  be  vertical.  A  row  of  transom  sash  will  be 
placed  below  clamps,  and  all  doors,  windows,  and  shutters  will  be  put  .in  as  required. 

96,  Bunker.— This  will  be  built  of  the  size  and  in  the  position  shown  on  sneet  2. 
It  will  be  made  substantially  in  the  same  manner  as  the  side  bnlkheads,  sided  on  the 
outside  of  studding  clear  up  to  carlins,  and  on  the  inside  to  a  height  of  6  feet  with 
li-inch  yellow  pine,  tonguea  and  ^ooved. 

97,  Stairs. — There  will  be  two  flights  of  stairs  on  each  side  of  boat  from  snards  to 
boiler  deck.  They  will  be  30  inches  wide,  with  oak  treads  9  in.  x  li  in.,  with  about 
7^-inch  rise.  Two  sets  of  steps  from  boiler  deck  guards  to  top  of  paddle  boxes,  two 
sets  from  paddle  boxes  to  hurricane  deck,  and  6  sets  to  skyligut  roof  are  to  be 
provided. 

98,  Lookers, — Such  lockers  as  are  usual  and  requisite  for  engine  room  and  ship 
stores,  lamp  room,  and  mate's  lockers  are  to  be  provided  as  shown. 

99,  Lavatory f  etc. — Three  closets  located  abaft  the  paddle  box  on  port  side  and  a 
crew's  wash  room  in  a  similar  position  on  starboard  side  are  to  be  provided  and 
fitted  out  aa  hereafter  described. 

100,  Paddle  boxes. — These  are  to  be  made  as  shown  on  sheet  8,  with  a  framing  of 
2|  in.  X  2^  in.  X  5-lb.  au^le  bars,  upon  which  nailing  strips  of  poplar  2j  in.  X  li  in. 
are  to  be  bolted  with  i-inch  carriage  bolts.  Coamings  ot  white  oak  5  in.  X  2  in.  are 
to  be  bolted  to  bridgetrees  with  a  strip  of  tarred  l^lt  interposed,  upon  which  the 
stanchions  are  stepped.  These  are  to  be  of  white  pine  or  poplar  3  in.  x  1}  ^^*t 
spaced  18  inches  apart  centers,  and  secured  at  top  end  to  angle  framing.  Tlie  whole 
is  to  be  sided  with  white  pine  i  in.  thick,  in  strakes  3  inches  wide,  tongued  and 

? grooved,  and  beaded  on  outside.    The  outboard  face  is  to  be  neatly  finished  with 
acing  of  white  pine  6  in.  x  li  in.,  panel  of  poplar  12  in.  x  A'  ^Q*  thick,  and  a  2-in. 
half-round  molding  rebated  over  panel.     The  center  piece  of  lattice  work  ia  to 
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be  removable  and  the  star  is  to  be  made  of  -/^-in.  panel  and  l^-in.  half-round 
moldinff.  The  bulkhead  of  deck  house  will  form  the  inboard  siding,  but  it  will  be 
doabled  by  |  in.  white  pine  siding,  tongued  and  grooved,  with  vertical  nailine  strips 
li  in.  X  li  in.  between.  Both  bulkhead  and  doubling  must  be  painted  witn  three 
coats  of  pure  white  lead  paint  before  being  closed  in.  A  flight  of  steps  24  inches 
wide  is  to  be  placed  on  each  side  of  paddle  boxes. 

CABINS. 

10 1 .  General, — The  general  arrangement  of  cabins  is  shown  on  sheet  8.  The  total 
length  will  be  137  feet  and  the  width  34  feet.  The  forward  cabin  will  contain  13 
staterooms,  bathroom,  and  storeroom,  all  10  feet  wide,  with  oflBce  and  mess  room 
14  feet  wide  between.  The  intermediate  section  will  contain  kitchen,  pantry,  three 
storerooms,  laundry,  laundress'  room,  wash  and  bath  rooms,  and  closets  for  officers. 
The  after  section  will  contain  quarters  for  cook  and  waiters,  ice  box  and  storeroom 
open  to  passage,  crew's  mess  room,  crew's  quarters,  and  two  bathrooms.  There  will 
be  two  passages  5  feet  wide  between  the  sections.  The  skylight  will  extend  full 
length  of  cabin,  at  a  width  of  14  feet. 

10£.  JHmensione  and  materiaL— The  cabin  outside  stanchions  are  to  be  of  poplar, 
1  in.  X  3i  in. ;  the  inside  stanchions  of  poplar,  li  in.  X  3  in. ;  the  plank  sheer  or 
white  pine,  |  in.  X  3^  in. ;  the  outside  clamps  of  white  pine,  1^  in*  X  7  in. ;  the 
inside  clamps  H  to*  X  5  in. ;  the  carlins  of  poplar,  1  in.  x  4  in. ;  the  bulkhead  strips 
of  poplar,  1  in.  X  li  in. ;  the  panels  of  poplar,  ^  in. ;  the  margins  of  white  pine, 
i  in. ;  the  roof  facing  and  nosing  of  white  pine,  |  in.  X  4  in. ;  the  waterway  of  white 
pine,  I  in.  X  2  in.  The  skylight  clamp  is  to  be  of  white  pine,  H  in.  X  8  in. ;  carlins 
of  poplar.  1{  in.  x  5  in. ;  facing  of  white  pine,  f  in.  X  4  in. ;  nosing  of  white  pine, 
^  in.  X  3  in. ;  waterway  of  whi&  pine,  f  in.  X  li  in. 

lOS.  Construction. — ^The  cabin  and  skylight  roo&  are  to  be  ^in.  white  pine,  tongued 
and  grooved,  beaded  on  under  side,  and  double  nailed  to  eaoh  carlin.  The  heif^ht  of 
cabiu  from  carlin  to  carlin  will  be  8  feet,  and  the  general  construction  will  iollow 
the  ordinary  river  practice.  The  cabin  ceiling  will  be  paneled  with  an  OG  molding; 
the  skylight  carlins  will  be  capped  on  underside;  a  plain  cornice  will  extend  the 
full  length  of  the  skylight,  and  the  forward  cabin  will  be  finished  with  pilasters  on 
each  side  of  doors  and  plain  brackets  to  cornice.  All  rooms  will  have  transom  sash 
on  the  outside,  and  those  in  forward  cabin  will  have  transoms  inside  also.  The 
intention  is  to  have  all  the  joiner  work  done  in  a  thoroughly  good  and  substantial 
manner  and  neatly  but  plainly  finished.  The  cabin  will  have  four  (4)  |-inch  bolts 
on  each  side,  passing  from  carlins  to  under  side  of  boiler-deck  carlins. 

104.  Pilot  house.-^hlB  will  be  13  feet  long  fore  and  aft,  13  feet  wide,  and  10  feet 
high  from  skylight  roof  to  under  side  of  carlins.  The  floor  beams  will  be  11  in.  x  10 
in.,  spaced  about  18  inches  centers,  carried  on  rails  If  in.  x  6  in.  on  each  side  of 
house.  The  floor  is  to  be  of  f-inch  yellow  pine,  tongued  and  grooved.  The  corner 
stanchions  will  be  3  in.  x  3  in.,  and  the  siding  is  to  be  of  white  pine  f-in.  thick, 
tongued  and  grooved,  and  beaded  on  both  sides.  The  pilot  house  will  be  fitted  with 
the  usual  adjostable  sight  shades  in  front  and  with  sliding  shades  on  the  other  three 
sides.  The  sashes  will  be  If  inches  thick  and  moanted  with  rollers  on  brass  water 
tables.  A  door  30  inches  wide  will  be  provided  in  afterside  of  pilot  house,  with 
suitable  steps  to  same.  The  pilot  house  will  be  securely  fastened  down  by  a  |-inch 
bolt  at  each  comer  stanchion. 

105.  Pilot  wheel, — This  will  be  10  feet  in  diameter  over  all,  with  double  rim  of 
usual  construction  and  mounted  in  the  usual  manner.  The  barrel  will  be  15  inches 
in  diameter,  and  the  necessary  tiller  ropes,  i  inch  in  diameter,  with  all  sheaves  and 
sheave  boxes,  will  bejprovided  and  fitted  in  place  in  a  first-class  manner.  The  fit- 
tings in  pilot  house  will  include  speaking  tube  to  engine  room,  bell  tube,  bell  stand, 
all  necessary  bell  pulls  and  bell  cranks,  and  wiring  to  engine  room  and  whistle;  also 
a  settee  with  drawers  underneath. 

106.  Roof 9.— All  roofs  will  be  covered  with  12  oz.  cotton  duck,  U.  S.  Army  stand- 
ard, of  approved  make,  well  lapped  at  edges  and  secured  with  10  oz.  copper  tacks, 
laid  on  a  thickness  of  heavv  roofing  felt  and  painted  with  two  (2)  coats  of  pure 
white  lead,  ground  in  boiled  linseed  oil  and  toned  to  lead  color  with  lamp  black, 
llie  boiler  deck  guards  for  the  fnll  length  of  cabin  and  the  passageways  must  also 
be  covered  with  canvas  and  painted  same  as  the  roof. 

107.  Guard  rail. — ^This  will  extend  all  around  the  boiler  deck.  It  will  be  made 
with  stanchions  of  white  oak.  If  in.  x  If  in.,  spaced  about  6  feet  apart  centers,  with 
one  short  stanchion  of  white  pine  between.  The  rail  will  be  29  inches  high.  The 
caps  are  to  be  of  white  pine,  I  in.  x  4  in.,  with  filling  on  each  side  of  stanchions  f  in. 
X  2  in.,  and  two  rails  of  white  pine  |  in.  x  2  in. 

108.  Doore. — ^All  doors  are  to  be  made  of  white  pine ;  those  27  inches  wide  and 
under  to  be  1  inch  thiek  and  those  above  27  inches  wide  to  be  li  inches  thick.  Inside 
doors  will  be  paneled  and  outside  doors  will  have  the  lower  part  paneled  and  the 
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apper  part  glazed.    All  state  room  outside  doors  will  be  fitted  with  blinds  of  white 

Sine  I  inch  thick.  The  doors  will  be  hang  with  steel  loose  pin  butt  hinges  and 
tted  with  rim  locks  and  white  porcelain  knobs  of  extra  good  qaality,  and  all  neces- 
sary brass  hooks  and  eyes  of  ship  cabin  pattern.  The  blinds  to  oatside  doois  wiU 
have  2^inch  brass  shatter  bars  with  brass  hooks  and  eyes  for  fastening  back.  The 
sliding  doors  on  main  deck  will  be  moanted  with  ''Ran  Easy''  warehoose  hanffers 
with  ^inch  wheels  and  If  in.  x  i^  in.  rails,  and  will  be  fitted  with  flash  door  handles 
and  suitable  locks. 

109,  Windows  and  tran$omB. — The  windows  will  be  single  sash,  li  inches  ihiok,  and 
transom  and  skylight  sash  will  be  1  inch  thick.  The  windows  will  be  made  to  drop 
on  inside  of  bulkheads  and  will  be  fitted  with  slides  and  water  tables,  sash  wcdghts, 
pulleys,  cords,  and  fastenings.  The  transom  sash  will  be  hung  at  top,  the  skylight 
sash  at  bottom,  and  all  will  be  provided  with  the  necessary  buttons,  ohains.  hooks, 
and  spring  bolts.  All  glass  used  is  to  be  double  strength  ''American/'  ana  sashes 
must  m  all  cases  be  made  to  use  lights  of  standard  size.  All  hardware  fnmishings 
must  be  approved  by  the  engineer  officer  in  charge. 

110,  Forward  odhin  and  state  rooms, — Each  of  the  eight  state  rooms  in  after  part  of 
cabin  will  be  fitted  with  a  locker  36  inches  wide  and  21  inches  deep,  with  two  (2) 
drawers  below  and  paneled  doors  in  two  parts  above,  and  provided  with  drawer 
pulls,  cabinet  locks,  ninges,  spring  catches,  and  six  (6)  heavy  clothes  hooks  to  each 
locker.  The  floors  of  oflice,  officers'  mess,  and  all  state  rooms  in  forward  cabin^  fdso 
floor  of  pilot  house,  will  be  covered  with  linoleum.  Iron  bedsteads  will  be  Aimi^ed 
throughoat  the  boat,  as  hereafter  specified. 

til,  Kitchenj  pantry  J  etc. — The  kitchen  will  be  fitted  with  fixed  tables,  placed  as 
shown  on  plan,  and  the  pantry  will  have  a  wash  table,  four  (4)  tiers  of  shelyes,  and 
drawers.  Store  rooms  will  also  be  fitted  with  shelving  in  a  complete  manner,  a 
baker's  table  as  shown,  and  the  doors  will  be  fitted  with  first-class  locks. 

IIB,  Laundry. — The  laundry  will  be  famished  with  an  ironing  table  24  in.  X  86  in. 
on  top,  made  of  white  pine,  and  the  laundress'  room  will  have  linen  lockers,  witii 
shelves  and  double  doors. 

Its,  Crew's  mess  room. — ^This  will  be  furnished  with  two  plain  tables,  3  fb.  X  11  ft., 
made  with  pine  frames  and  hard-wood  tops;  also  four  seats  11  feet  long  to  suit  same. 

114»  loe  box, — An  ice  box  of  first-class  construction,  charcoal  filled,  will  be  placed 
in  after  passage  and  fitted  with  drain  pipes. 

DREDGING  MACHINEBT. 

115.  Main  pump, — This  is  to  be  a  32-iuch  centrifugal  double  suction  pnmp,  with 
discharge  at  bottom,  and  will  be  placed  on  the  center  line  of  boat,  as  shown  on 
sheet  2.  The  pump  runner  is  to  be  made  with  five  blades,  75  inches  diameter,  keyed 
upon  a  hammered  steel  shaft  with  two  keys  driven  from  opposite  sides.  The  pnmp 
casing  must  be  divided  horizontally  through  the  axis  of  the  shaft,  and  the  top  half 
must  be  divided  again  vertically,  and  all  be  put  together  with  planed  joints.  The 
casing  must  not  be  less  than  2  inches  thick  anywhere,  and  must  be  3^  inches  thick 
at  throat,  gradually  diminishing  to  2  inches.  The  suction  elbows  are  to  be  24  inches 
diameter,  increasing  towards  the  casing  to  27  inches,  and  must  be  made  in  halves  and 
set  at  an  angle  of  45  degrees,  as  shown,  provided  with  stufiing  boxes  lined  with 
brass  sleeves,  and  fitted  with  brass  glands  and  sand  intercepting  chambers  to  which 
water-jet  connection  will  be  made.  All  fitting  which  go  on  shaft  must  be  in  halves, 
with  faced  joints,  and  must  be  put  together  in  a  first-class  manner.  A  flange,  well 
bracketed,  must  run  all  around  lower  half  of  casin<:;  for  securing  pump  to  deck,  and 
lugs  or  eye  bolts  and  shackles  must  be  provided  for  lifting  the  various  parts.  The 
pump  is  to  be  provided  with  a  4-inch  air  exhauster,  with  pipes  arranged  as  shown 
on  sheet  4,  having  flange  connections  for  easy  removal.  The  casing  and  elbows  will 
have  handholes  for  examining  the  inside  of  pump,  the  covers  in  all  oases  to  be  as 
close  a  fit  as  possible  and  flush  on  the  inside.  The  blades  of  pump  ranners  are  to  be 
made  without  wearing  plates  and  not  less  than  If  inches  thick. 

116.  Pump  shaft. — This  is  to  be  of  hammered  steel,  9f  inches  diameter  in  center 
and  8^  inches  at  ends,  and  about  11^  feet  long.  A  flange  coupling  of  cast  steel  will 
be  keyed  on  each  end. 

117.  Main  engines. — These  are  to  be  horizontal  tandem  compound  condensing,  with 
high-pressure  cylinder  16  inches  diameter,  low-pressure  cylinder  26  inches  diameter 
and  20  inches  stroke.  They  must  be  designea  for  heavy  and  continuous  service, 
with  double  cranks,  oil-bath  lubrication,  and  automatic  shaft  governors,  and  shonla 
not  exceed  the  space  allotted  to  them  on  the  plan.  The  crank  shafts  are  to  have 
flange  couplings  on  one  end,  worked  solid  with  the  shaft,  to  match  those  on  pump 
shaft.  The  cylinders  are  to  b^  provided  with  automatic  drain  cocks,  relief  valyes, 
sight  feed,  and  other  lubricators,  and  a  small  separator  for  each  engine;  also  indica- 
tor cocks  on  each  cylinder,  and  rig  for  taking  diagrams.  The  holding  down  of 
engines  will  be  by  continuous  flange  aU  around  base  and  frequent  bolts  of  small 
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size.  The  engines  will  be  run  continuously  at  a  working  speed  of  160  revolutions 
per  minnte,  but  must  be  perfectly  balanced  for  ranning  a  test  speed  of  175  revola- 
tions  per  minute. 

118,  Throttle  valve,  etc, — A  balanced  regulator  or  throttle  valve  is  to  be  provided/ 
with  a  convenient  arrangement  of  handle  for  working  same  placed  between  the 
engines.  The  steam  pipes  are  to  branch  from  each  side  of  valve  to  cylinder  by  easy 
carves,  and  a  small  separator  is  to  be  directly  connected  to  each  cylinder,  the  drain 
from  which  most  be  taken  off  by  a  steam  trap. 

119.  Ckmdenterand  air  pump, — The  condenser  is  to  be  of  the  independent  type,  and 
the  air  pamp  is  to  be  duplex  compound,  with  steam  cylinders  10  and  17  inches  diam- 
eter, water  cylinders  19  inches  diameter,  and  15  inches  stroke.  The  water  cylinders 
are  to  be  brass  lined,  and  the  pistons  fitted  with  suitable  packing.  The  pump  will 
discharge  into  a  hot  well  placed  in  the  hold  of  dredge  and  fitted  with  a  steam-tight 
cover,  and  the  injection  will  be  taken  from  a  tank  fitted  with  brass  wire  screen  and 
ahat-off  valve  on  inlet. 

IgO,  Jet  pump, — This  pamp  for  supplying  the  water  to  nozzles  of  jet  agitator  is 
to  be  honsontal  duplex  compound,  with  outside  packed  plungers.  The  steam 
cylinders  are  to  be  10  and  20  inches  diameter,  and  the  plungers  16  inches  diameter 
by  15  inches  stroke.  The  steam  pipes  are  to  be  arranged  so  that  live  steam  can  be 
used  in  low-pressure  cylinder,  and  all  parts  must  be  made  of  sufficient  strength  for 
this  purpose.  This  pump  will  be  required  to  work  against  varying  pressures,  from 
about  60  lb.  when  working  compound  to  120  lb.  when  working  the  large  cylinder 
high  pressure.  A  modification  of  the  ratios  of  cylinders  will  be  allowed  if  desired. 
The  pump  plungers  must  be  made  as  light  as  consistent  with  the  required  strength,  and 
must  be  ox  hard,  close-grained  iron,  and  the  glands  and  stuffing  boxes  must  be  bushed 
with  bronze.  The  valves  must  have  ample  area  and  the  passages  be  large  and  direct. 
The  cylinders  are  to  be  made  of  hard,  close-grained  iron  of  sufficient  thickness  to 
admit  of  reboring,  and  the  pistons  will  be  fitted  with  approved  a4]astable  packing 
rings.  The  cylinder  heads  must  be  so  arranged  that  the  pistons  can  be  removed 
without  taking  down  any  other  part  of  machinery.  The  suction  will  be  taken  from 
a  tank  placed  in  hold  of  dredge,  which  must  be  fitted  with  brass  wire  screens  and 
the  inlets  provided  with  shut-off  valves  close  to  hull  plating. 

IBl,  Suetum  head9, — These  are  to  be  made  as  shown  on  sheet  10.  Each  mouthpiece 
is  to  be  11  feet  6  inches  wide  and  8i  inches  deep  at  its  smallest  part,  and  have  a  flared 
entrance,  the  upper  edge  being  strengthened  by  a  3  in.  x  3  in  x  7.2  lb.  angle  bar  and 
the  lower  edge  by  a  4  in.  X  13.8  lb.  Z  bar  or  double  angle  riveted  together.  The  heads 
will  gradually  contract  until  they  are  22  inches  square  inside,  at  which  size  they  are 
continued  to  the  bow  and  enter  the  hull  by  means  of  radial  joints.  The  heads  are 
to  be  built  of  steel  plates  12.75  lb.  on  top  and  sides  and  15.3  lb.  on  bottom,  with  3  in. 
X  3  in.  X  7.2  lb.  angle  bars  in  comers.  All  joints  are  to  be  closely  butted  with  straps 
outside,  and  all  rivets  to  be  countersunk  on  the  inside  and  made  flush.  A  double 
angle  bar  4  in.  X  3  in.  X  8.5  lb.  is  to  be  riveted  on  each  side  of  center  line  on  top 
side,  with  a  plate  between  to  which  the  sling  chains  are  to  be  connected  by  shackles. 
Diagonal  tension  rods  and  a  coupling  bar  will  be  fitted  between  the  two  suction  heads 
as  shown.  The  entrance  of  mouthpieces  will  be  fitted  with  screen  bars  of  cast  steel, 
placed  at  8  inches  centers,  held  m  place  by  a  bar  of  l^-inch  pipe  secured  at  each 
end.  Stiffening  bars  of  2^  in.  x  2^  in.  X  5  lb.  angles  are  to  be  riveted  to  upper  lip 
of  mouthpieces. 

12t.  Badial  joints, ^Theae  are  to  be  made  as  shown  on  sheet  11.  Both  hing  pieces 
are  to  be  steel  castings,  all  flanges  to  be  faced  and  pin  holes  bored  an  easy  fit  for 
3^inch  pins.  The  pipe  pieces  are  to  be  riveted  to  suction  pipes,  and  the  plates  and 
angles  to  come  flush  wltii  face.  The  radial  pipe  is  to  be  of  cast  iron  and  to  be 
machined  all  over  to  a  smooth  surface.  The  inside  pipes  are  to  be  of  cast  iron,  faced 
on  flange  and  bolted  independently  to  the  bow  hinge  pieces.  These  pieces  will 
change  from  square  to  round  and  be  connected  to  the  suction  pipes  of  pump  by  short 
pieces  of  8-ply  rubber  hose,  made  in  the  same  manner  as  described  for  pipe-line  con- 
nections, paragraph  135. 

1£S.  Water  1et$  and  pipe$. — ^A  header  of  8-inch  standard  pipe  will  be  placed  behind 
Z  bars  on  unaer  side  of  suction  head,  perforated  with  12  holes  tapped  for  2-inch  pipe, 
into  which  bronze  nozzles  with  1-inch  outlets  are  to  be  screwed,  the  ends  of  nozzles 
to  rest  in  holes  made  in  center  of  Z  bars.  The  8-inch  pipes  will  be  continued  from 
a  tee  in  center  of  header  flklong  the  under  side  of  suction  heads  to  near  the  upper 
end,  where  connection  will  be  made  to  branch  on  hull  by  sections  of  smoothoore 
suction  hose,  which  must  be  of  sufficient  strength  to  stand  a  pressure  of  at  least 
180  lb.  per  square  inch. 

Igd,  Boieting  iaekle. — ^The  suction  heads  will  be  suspended  and  hoisted  by  wire 
rope  tackle  huns  from  fhune  at  bow  of  dredge.  It  will  consist  of  two  pairs  of  30-inch 
sheaves  groovea  for  f-inch  rope  and  bushed  with  best  bronze  for  3{-inch  diameter 
pins,  wid  all  the  neoessacy  sheave  frames,  straps,  shackles,  etc.,  which  must  be 
forged  in  the  best  possible  manner.  The  connection  to  suction  heads  is  to  be  made 
of  a  doable-leggea  allng  of  li-inoh  chain. 


3364      REPORT  OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

/57.  TToiiftintf  trinrA. — One  winch  for  hoiHting  saction  heads  is  to  be  made  eabstaii- 
tially  as  shown  on  sheet  15.  Engines  are  to  have  7  in.  X  7  in.  cylinders  geared 
about  32  to  1,  with  drums  42  inches  diameter  grooved  for  f-inoh  wire  rope,  and  fitted 
with  brake  and  all  handles  reqaired  for  operatinf?.    All  pinions  are  to  be  of  ateeL 

lg6.  Hauling  ahead  winck€$. — Two  wincnea  are  reauired,  which  mnat  be  fitted  op 
for  right  and  left  hand,  and  made  substantially  aa  shown  on  sheet  14.  The  engines 
are  to  have  7  in.  x  7  in.  cylinders,  geared  about  412  to  1.  The  droma  ara  to  be  48 
inches  diameter,  grooved  for  1-inch  wire  rope,  and  fitted  with  all  clntohea,  brakes, 
levers,  etc.,  required  for  operating.  All  the  pinions  are  to  be  of  steel  and  the  worms 
of  bronzo.  All  the  winches  are  to  be  neatly  finished  in  all  parts,  the  cylinders  lagged 
with  planishetl  steel,  16  B.  W.  6.,  the  bottom  fianges  to  be  planed  and  ample  holding- 
down  bolto  provided. 

127.  Spud  anchor  and  lifting  gear, — The  rand  anchor  is  to  be  of  best  white. oak, 
22  inches  square  and  30  feet  loii|;  over  all,  fitted  with  a  cast-iron  shoe  at  lower  end. 
The  lifting  cylinder  is  to  be  18  inches  diameter  with  a  stroke  of  6  feet,  and  fitted 
with  a  steel  piston  rod  4  inches  diameter;  the  piston  to  have  approved  packing 
rings ;  the  gripping  cam  to  be  of  steel ;  the  hnks  of  forged  steel  or  iron,  and  the  racu 
of  steel.  The  trip]>ing  dog  is  to  be  forced  of  steel  or  iron  and  fitted  np  in  the  best 
manner.  A  back  roller  is  to  bo  provided  with  bearings  for  same,  and  also  a  2-inch 
rotory  valve  and  all  working  handles. 

ISS.  Capstans. — Three  double-barreled  steam-power  capstans  are  required,  two  for 
forward  <leck  an<l  one  for  stem.  The  engines  are  to  have  cylinders  7  in.  X  8  in. 
All  the  gears  are  to  be  of  steel  and  the  wonnH  of  bronze.  The  engines  will  be  placed 
in  hold,  the  forward  ones  on  foandation  plates  riveted  to  fioor  beams  and  the  after 
ones  on  under  side  of  deck.  They  are  to  be  ''Providence"  capstans  or  others  of 
equal  quality  approved  by  the  engineer  officer  in  charge. 

1S9.  Stram  steering  rig. — This  is  to  be  direct  acting  and  of  a  design  approyed  by 
the  engineer  officer  in  charge,  and  must  be  as  simple  as  possible,  easily  handled, 
must  not  interfere  with  the  use  of  the  pilot  wheel,  must  be  quioUy  disconnected, 
and  muAt  be  first  class  in  every  rcHoect. 

130.  Bilge  siphons. — A  2i-ineh  bilge  siphon  is  to  be  placed  in  each  water-tight 
compartment,  fitted  with  all  necessary  valves,  piping,  and  suction  screens.  As  the 
lift  of  the  water  is  only  about  5^  feet,  the  size  of  steam  pipes  is  to  be  made  in  propor- 
tion. The  height  of  discharge  above  water  is  to  be  not  less  than  18  inches,  and  those 
siphons  discharging  aft  of  wheels  are  to  have  elbows  on  outside  to  preyent  wash  of 
wheels  being  taken  inboard.  A  2i-inch  siphon  is  t<>  be  located  at  the  stem  of  boat 
and  connected  with  two  pieces  of  smoothi)ore  hose  so  that  discharge  main  can  be 
filled  or  pumped  out  as  required. 

ISI.  Pipes  through  hull. — All  pipes  dischar^ng  through  hull  are  to  be  connected 
by  tight  joints  to  skin  plate;  all  above  1^  inches,  by  flanges  and  bolts;  snd  the 
smaller  pipes,  below  1^  inches,  by  lock  nuts.  Steam  traps  must  be  snpplied  where 
requirca  to  prevent  steam  from  being  blown  about  the  boat,  and  all  pipea  diaoharg- 
ing  under  pressure  are  to  have  elbows  on  the  outside. 

LIS.  Swirel  elbow  for  discharge. — This  swivel  will  consist  of  two  elbowa  32  inches 
inside  diameter,  coupled  together  by  collar  flange  working  in  a  recess  and  held  in 
place  by  a  ring  and  bolts.  The  elbows  are  to  be  steel  castings  and  the  fianges  and 
ring  to  be  truly  turned  and  bored  to  a  working  fit  and  have  a  bronze  friction  ring 
inserted  between  the  faces.  The  lower  elbow  is  to  be  riveted  to  the  end  of  the  dis- 
charge pipe  projecting  through  stern  of  dredge  and  the  upper  elbow  to  haye  a  bead 
on  outer  end  on  which  the  rubber-hose  connection  is  to  be  clamped.  Both  upper 
and  lower  parts  are  to  1)e  braced  with  rods  fitting  into  law  brackets  of  steel,  riveted 
to  hull,  as  shown  on  sheet  13.  The  gudgeon  for  pivot  brace  is  to  be  turned  and  the 
eye  of  brace  to  be  bushed  with  bronze.  The  side  gudgeons  for  coupling  ban  are 
also  to  be  turned.  Two  forged  eye  bars,  backed  with  5-inch  T  bars,  are  to  be 
supplied  for  coupling  the  pipe  line  to  dredge. 

1S3.  Pipe  line. — This  will  be  32  inches  diameter  and  made  in  10  len^hs  of  50  feet 
each.  I'he  pipes  will  be  made  of  steel  plate  i  inch  thick  with  lap  Joints,  except  at 
the  end  to  which  the  hose  is  coupled,  which  must  be  butt-jointed  and  flash  outside 
for  a  length  of  12  inches,  the  end  being  finished  with  a  bead  of  1  in.  X  i  in.  half-oval 
iron.  The  other  end  of  each  length  is  to  have  a  flange  of  cast  steel  riveted  on,  truly 
faced  so  that  pipes  may  be  coupled  together  in  100-feet  lengths  and  Joints  made 
without  gaHkets.  Four  experimental  flanges  are  to  be  supplied,  made  as  shown  on 
sheet  13.  The  longitudinal  seams  are  to  be  placed  on  top  with  joints  crossed  about 
12  inches.  The  carriage  frames  and  pivot  caps  are  to  ma<le  and  secured  to  pipes 
as  shown  on  sheet  17,  and  also  suitable  coupling  bars  for  connecting  thelOO-ieet 
lengths  of  pipe  together.  Each  length  of  pipe  is  to  be  carried  on  a  ponton  90  feet 
long,  13  feet  wide,  and  3^  feet  deep,  with  1  inch  of  crown  on  deck.  The  pontons 
are  to  be  made  of  iVioch  steel  plate  with  2^  in.  x  2^  in.  x  4.1  lb.  angle-bar  framing, 
and  braced  to  carry  the  weight  of  deck  load.  The  pipes  will  be  centered  on  cast- 
steel  pivots  riveted  in  center  of  pontons,  and  the  weight  carried  by  carriagea  which 
are  secured  to  pipes  by  strap  bolts  and  which  run  on  turntables  of  8  in.  X  1-iii.  har 
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iron  riveted  to  deck  of  ponton  by  angle  clips.  Each  ponton  will  have  a  tail  fin 
hnng  from  stem  and  braced  to  aeck  oy  |-iuch  wire-rope  guys  and  tambuckles, 
and  a  rudder  hnng  from  the  end  of  fin  which  will  be  worked  from  ponton  by  tiller 
lines.  Each  ponton  is  to  have  two  locking  chains,  with  tnmbucklea  for  secnring 
pipes  to  pontons  in  a  fore  and  aft  direction  for  towing^  four  small  cavils  of  cast 
steel,  ana  a  small  cast-iron  snubbing  post  at  nose,  all  riveted  to  deck.  A  locking 
clamp  is  to  be  attached  to  carriage  to  hold  the  ponton  in  any  other  desired  position 
with  relation  to  the  pipes. 

154,  Baffie  plate,^A  swinging  baffle  plate  is  to  be  attached  to  the  last  length  of 
the  pipe  line,  made  as  shown  on  sheet  13,  and  operated  from  ponton  by  wire-rope 
lines  and  small  capstan. 

155,  Buhher  connections. — ^These  areiio  be  of  8-nly  best  Para  rnbber,  with  the  inside 
lining  of  pore  rubber  i  inch  thick,  the  ends  also  being  capped  with  rubber  to  entirely 
protect  tne  canvas  from  exposure.  One  length  of  6  feet  and  four  lengths  of  3  feet 
are  to  be  supplied,  of  suitable  diameter  to  fit  the  pipes. 

156,  Hydraulic  jnleB.—The  dredge  is  to  be  supplied  with  twenty  piles,  11  inches 
outside  diameter  and  35  feet  long,  made  in  two  sections ;  the  lower,  20  feet  long,  of 
tube  f  inch  thick,  and  the  upper,  15  feet  long,  of  tube  f  inch  thick,  Joined  together 
by  cast-steel  flanges  shrunk  or  pressetl  on  and  riveted.  The  flanges  must  be  bored 
accurately  to  gauge  and  truly  faced  so  that  Joint  can  be  made  without  a  gasket. 
The  cap  is  to  be  a  steel  casting  and  made  water-tight,  and  the  upper  tube  is  to  have 
a  hole  drilled  and  threaded  for  2^  inch  pipe. 

157.  Wire  ropee,— The  following  steel  wire  ropes  are  to  be  suppi  led,  all  of  **  Hercules" 
brand  or  other  of  equal  quality:  Two  lengths,  each  of  1,200  feet,  of  1-inch  diameter 
hoisting  rope,  19  wires  to  the  strand,  for  bow  lines;  one  length  of  S-inch  diameter 
hoisting  rope,  19  wires  to  the  strand,  for  hoisting  suction  frames.  Tbese  ropes  do 
not  require  to  be  of  a  high  tensile  strength,  but  must  be  tongh  and  pliable. 

158.  Eleeirie  light  plant. — ^This  installation  is  to  consist  of  a  direct-coupled  vertical 
engine  and  generator  of  the  multipolar  type,  of  110  volts,  and  the  necessary  capacity 
for  operating  the  number  of  lamps  specified  below,  with  a  margin  of  20  per  centum 
overload  without  undue  heating.  A  slate  switchboard  is  to  be  placed  in  a  convenient 
position  in  engine  room,  mounted  with  ammeter,  voltmeter,  rheostat,  pilot  lights, 
and  main  switches  for  three  circuits,  one  for  main  deck,  one  for  cabin  deck,  and  one 
for  arc  and  search  lights.  Two  search  lights,  each  of  4,000  c.  p.,  with  18-inch 
reflectors,  are  to  be  provided,  arranged  with  both  revolving  and  detlecting  move- 
ments, the  forward  one  to  be  o]»erated  from  both  the  pilot  houKc  and  the  operator's 
platform,  and  the  other  Arom  main  deck.  Two  arc  lights  of  1,200  c.  p.  each  are  to  be 
placed  at  eaeh  end  of  boat,  arranged  to  give  light  to  forward  and  after  decks  and  to 
the  main  guards.  The  lights  will  be  carried  by  spars,  which  must  be  properly  rigged 
with  gtt^^s  and  tackle  for  raising  and  lowering  lights.  The  cabin  deck  will  be  lighted 
with  59  incandescent  lights,  distributed  as  follows:  One  combination  electrolier  for 
three  lights  and  3  ooal- oil  lamps,  in  office;  three  combination  electroliers  for  two  lights 
and  two  ooal-oil  lamps,  two  in  ofticers'  mess  and  one  in  kitchen ;  three  portable  ligli  ts 
for  desk  use  in  office  and  mess  room ;  twenty-three  bracket  lights  in  state  rooms,  bath 
rooms,  and  closets;  eight  short  pendant  lights  on  guards,  and  sixteen  hanging  lights 
for  storerooms,  crew's  mess  room,  crew's  quarters,  etc.  The  main  deck  will  be 
lighted  by  about  36  lights  distributed  as  shown  on  plan ;  these  will  be  principally 
hung  from  wires  and  some  will  be  portable  and  have  wire  guards.  The  hold  is  to  be 
served  with  four  lights,  with  long  wires  and  wire  guards  to  lights.  All  sockets  are 
to  be  of  the  Edison  pattern,  and  such  as  can  be  eanily  reached  from  the  deck  are  to 
be  key  sockets,  and  all  others  are  to  have  switches  at  convenient  places  for  use. 
The  lamps  in  cabins  are  to  have  suitable  shades  and  all  fixtures  are  to  be  very  plain, 
but  stronger  than  the  ordinary  commercial  ones  and  put  up  in  a  thoroughly  subntan- 
tial  manner.  Two  32  o.  p.  lamps  are  to  be  furnished  for  chimney  signal  lights,  with 
proper  oolored  globes  and  suitablv  mounted  in  place,  the  switch  to  be  located  as 
required.  All  wiring  in  cabins  and  state  rooms  is  to  be  concealed  in  neat  mouldings, 
which  are  to  receive  one  coat  of  white  lead  paint  before  being  put  in.  All  wires 
passing  through  bulkheads  are  to  be  enclosed  in  porcelain  tubing;  all  insulators  are 
to  be  of  porcelain  and  the  wiring  and  fittings  generally  to  be  in  accordance  with  the 
rules  and  requirements  of  the  National  Board  of  Fire  Underwriters. 

PROPELLINO  MACHINERY. 

159.  Detigiufar  engines, — Bidders  are  required  to  submit  designs  and  specifications 
for  propelling  engines,  subject  to  the  conditions  herein  specified,  as  it  is  intended 
that  contraotors  mav  use  existing  patterns  if  desired.  Any  slight  modification  of 
the  cylinder  beams  that  may  be  desired  by  the  contractor  will  be  allowed  if  it  does 
not  interfere  with  any  of  the  other  work  on  the  boat. 

140,  Engines. — ^The  engines  are  to  be  of  tbe  usual  Mississippi  River  type,  adapted 
te  side  wheels,  and  must  be  built  of  ample  strength  for  working  under  a  steam 
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preHHure  of  170  lbs.  per  square  inch.  Special  attention  most,  howeT«r,  be  cItwi  to 
reducing  weiehta  as  mnch  as  possible  consistent  with  strengtli  raqnirea.  The 
enfrines  must  be  of  simple  design  and  have  larse  wearing  sorfaoes,  balanced  TalTes 
and  variable  cnt-ofiTs,  both  of  typ*sB  approved  by  the  engineer  officer  in  charge,  and 
must  have  such  modern  improvements  as  are  applicable  to  the  design.  They  must 
be  well  fitted  and  neatly  finished  throughout,  though  a  large  amount  of  bright  work 
will  not  be  required. 

141.  Cylindera.— These  will  be  of  22  inches  diameter  and  6  feet  ttioke,  euiBoieotly 
thick  to  permit  of  two  or  three  reborings,  cast  in  dry  sand  molds  of  hard,  elose- 
^rained  irou,  very  smoothly  bored,  counter-bored  i  inch  at  eaeh  end  abort  of  the 
travel  of  the  piuton  packing  rings,  and  must  be  entirely  firee  fh>m  blow  holes  and 
spongy  places.  They  must  be  first  class  in  every  respect,  and  will  be  fitted  with  the 
usual  side  pipes,  valve  boxes,  valves  and  gear,  also  antomatio  drain  cocka;  and  will 
be  covered  with  approved  magnesia  nonconductor  and  lagged  with  planished  sheet 
steel  about  No.  14  gauge.  The  cylinders  will  be  fastened  to  beams  without  caat-inm 
bed  platcH,  keying  lugs  only  being  used. 

Uii,  PUion  rod«.— These  are  to  be  hammered  steel.  The  piston  heads  and  followers 
are  to  be  steel  castings,  with  east  iron  bull  and  packing  rings.  The  rod  will  be 
fitted  into  piston  against  u  Hliouldcr,  and  into  the  cross  head  bntt  against  the  end, 
with  only  sufficient  taper  to  enable  cross  head  to  be  removed  without  driving.  A 
backing  cutter  will  be  fitted  to  rod.  Metallic  packing  of  make  approved  by  the 
engineer  officer  in  charge  will  be  used  in  stuffing  boxes  for  piston  roos. 

143.  CroM  heads. — These  are  to  be  preferably  of  steel  castings,  and  will  be  fitted 
with  bronze  gibs  in  the  nsual  manner. 

144.  Slides. — These  are  to  be  tine,  close-grained  cast  iron,  truly  finished,  and  will 
be  iitted  directly  to  cylinder  beams  without  cast-iron  bed  plates. 

145.  rUmans, — These  will  be  alxmt  28  feet  long  centers,  and  are  to  be  built  of  iron 
or  steel  lap- welded  tube,  with  solid  stub  ends  inserted  and  efficiently  tmsaed.  They 
will  be  fitted  with  brasses  lined  with  best  babbitt  metal,  and  gibs  and  keys. 

146.  Shafts  and  cranks. — These  are  to  be  of  hammered  steel,  well  designed,  and 
will  be  fitted  up  in  accordance  with  modem  practice.  Three  wheel  flangee  hooped 
with  wrought-irpn  bands  will  be  firmly  keyed  on  each  shaft. 

147.  Pillow  blockSf  etc. — The  pillow  blocks,  yokes,  cams  and  cam  bracketiy  and  all 
other  details,  will  be  designed  and  tittod  in  accordance  with  best  practioe. 

24S,  Throttle  valves. — Each  engine  is  to  be  fitted  with  a  balanced  throttle  Yalve, 
placed  conveniently  within  reach  of  the  engineer. 

J49.  Operating  gear. — Each  engine  will  be  handled  from  its  own  side  of  boat;  all 
levers  must  be  arranged  to  occui)y  as  little  of  the  available  gangway  aspoaaible.  A 
steam  reversing  cylinder  must  be  provided,  the  ship-up  rig  neatly  and  conveniently 
arranged,  and  the  reversing  shafts  put  under  deck  if  necessary  to  make  a  anitable 
arrangement. 

250.  Bells. — Each  engine  must  be  supplied  with  signal  belle  of  diflTerent  and 
distinct  tones,  and  all  bells  necessary  for  the  proper  working  of  the  boat,  together 
with  fittings  and  wiring  of  first-class  character,  must  be  provided. 

151.  Paddle  wheels. — The  wheels  will  bo  21  feet  diameter  over  bnoketa  and  22 
feet  over  ends  of  arms,  and  each  wheel  will  have  three  sets  of  arms,  15  arms  to  a  set. 
The  buckets  will  be  1|  inches  thick,  10^  fuot  long,  and  different  widths,  as 
re([nired  to  balance  the  varying  strains  upon  the  crank.  The  arms  will  be  7  inches 
at  fiange,  12  inches  at  circle,  by  3  inches  thick;  the  circle  segments  to  be  7  inches 
wide,  set  up  with  keys,  and  secured  with  inm  rings  on  each  side  5  inches  wide  and 
^  inch  thick,  bolted  with  four  ^-inch  bolts  to  each  segment.  Three  aete  of  braces 
are  to  be  fitted  between  fianges  and  circles.  Battens  are  to  be  7  inches  wide  and  \\ 
inch  thick.  Stirrups  are  to  be  made  of  S-incli  square  iron  with  larg^  aqnare  nnts, 
and  washer  plates  are  to  be  G  in.  x  3  in.  x  i  in.  thick.  All  timber  for  wheels  is 
to  be  seasoned  white  oak,  except  braces,  which  are  to  be  of  pine  or  poplar. 

STEAM   PLANT. 

162,  Main  boilers, — There  will  be  seven  boilers  of  the  nsnal  Mississippi  BItot  type, 
of  44  inches  mean  diameter  and  30  feet  long,  each  boiler  having  fonr  flnee  of  11 
inches  outside  diameter.  Tlie  boilers  will  be  built  in  accordance  with  the  roles  of 
the  Board  of  Supervising  Inspectors  of  Steam  Vessels  for  a  working  preeaore  of 
170  lb.  per  square  inch.    The  shells  are  to  be  of  marine  steel  ^^  inch  thick  and 


lap-welded  tube  in  3-feet  aeetions 
and  ^  inch  thick,  the  joints  carefully  and  tightly  fitted  into  each  other  in  a 
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oertifioate  of  inspection  of  the  boilers  must  be  filed  with  the  engineer  officer  in 
charge  before  the  Government  tests  begin. 

169,  CaHnQf  hreechingf  and  ohimneys. — The  boilers  will  be  set  in  three  separate 
batteries,  and  will  have  neat,  substantial  cast-iron  fronts,  fitted  with  fire,  poker,  and 
ash  doors,  grate  bars  and  bearers.  The  casings  are  to  be  made  of  sheet  steel.  No.  12 
B.  W.  G.,  strengthened  with  angle- iron  flange  around  top  edge  and  at  sides  and 
bottom,  and  wifi  be  provided  wiUi  all  side  stays  and  bottom  stands  necessary.  The 
breechings  are  to  be  of  good  design,  made  of  sheet  steel.  No.  8  B.  W.  G.,  and  ade- 
quately supported.  The  chimneys  will  be  42  inches  in  diameter  and  70  feet  high 
above  grate  bars,  and  are  to  be  made  of  sheet  steel,  the  lower  half  No.  12  B.  W.  G., 
and  the  upper  half  No.  14  B.  W.  G.,  and  will  be  strengthened  with  three  angle  bars 
2i  in.  X  2^  ^'  X  4  lb.,  running  full  length  on  the  inside.  The  tops  of  chimneys 
wUl  be  finished  with  a  8-inch  angle-bar  ring,  and  all  eyebolts,  ^y  rods,  turn- 
buckles,  and  fastenings  will  be  provided.  The  usual  casings  firom  boiler  to  hurricane 
decks  are  to  be  made  of  sheet  steel,  No.  16  B.  W.  G.,  and  will  be  fitted  in  place  with 
proper  deck  rings  and  umbrellas  in  a  thoroughly  first-class  manner. 

154.  Steam  and  mud  drums, — Each  battery  will  have  a  steam  drum  SO  inches  in 
diameter  and  of  requisite  length,  connected  to  each  boiler  by  legs  10  inches  in 
diameter  and  6  inches  long,  double  riveted  to  each.  Manholes  and  doors  similar  to 
those  on  boilers  will  be  put  in  heads.  A  main  steam  branch  6  inches  in  diameter 
will  be  riveted  on  each  drum,  and  a  dry  pipe  will  be  fitted  on  the  inside.  Steam 
branches  for  auxiliary  lines  and  reinforciug  plates  will  be  put  on,  as  required.  Two 
mud  drums,  16  inches  in  diameter,  for  each  battery  wiU  be  connected  to  each  boiler 
by  legs  8  iuches  in  diameter.  A  handhole  will  be  put  in  each  head,  as  lurge  and  as 
near  the  bottom  as  practicable. 

155,  Brick  work, — The  boilers  are  to  be  built  in,  in  a  thoroughly  first-class  manner, 
with  the  best  quality  of  fire  brick  in  ftimaces,  bridges  and  walls,  and  second  quality 
fire  brick  in  fii«  bed  and  furnaces  below  grate  bars.  The  covering  tiles  are  to  be  of 
first-class  quality ;  the  ash  pans  to  be  lined  with  split  brick;  and  throughout  the 
whole  of  setting  care  must  be  taken  to  reduce  the  weight  as  far  as  possible  consistent 
with  good  work. 

156,  Fittings  and  valves,— The  boilers  are  to  be  furnished  with  all  the  usual  and 
necessary  fittings.  Each  boiler  is  to  have  one  spring-loaded  safety  valve,  mounted 
on  a  flanged  branch  riveted  to  shell.  There  will  be  three  try -cocks  in  each  wing 
boiler  of  each  battery  and  two  in  center  boiler;  feed  and  check  valves  for  each 
battery ;  four  2-inch  blow-off  valves  for  forward  and  four  for  after  mud  drums,  with 
internal  perforated  pipes  and  auxiliary  gate  valves  in  each  overboard  pipe;  one 
6-inch  main  steam  valve  for  middle  battery  and  two  5- inch  for  side  batteries,  and  all 
auxiliary  valves  for  other  steam  branches.  All  valves  for  steam  and  feed  or  that 
are  subject  to  high  pressure  are  to  be  ''extra  heavy"  and  adapted  to  the  purpose  for 
which  they  are  to  be  used.  All  valves  2^  inches  and  under  are  to  be  entirely  of  brass, 
unless  otherwise  sanctioned  for  special  requirements  by  the  engineer  officer  in 
charge,  and  in  no  case  will  the  ordinary  light  commercial  valve  be  accepted.  It  is 
advisable  that  uniformity  in  the  make  of  valves  be  maintained  as  closely  as  possi- 
ble, especially  of  those  that  have  renewable  valve  discs.  All  connections  2  inches 
and  upwards  are  to  be  made  by  flanged  branches  riveted  to  boilers.  All  fittings 
must  be  approved  by  the  engineer  officer  in  charge. 

157.  Steam  pipes, — All  steam  and  feed  pipes  above  2  inches  diameter  are  to  be  of 
lap-weldbd  tube,  connected  by  flanges,  and  put  on  according  to  the  rules  of  the  Board 
oi'^Sapervising  Inspectors  of  Steam  Vessels.  The  main  steam  branches  from  steam 
drums  will  be  5  and  6  inches  diameter,  connecting  by  a  cross  on  center  line  of  boat 
and  running  thence  10  inches  diameter  to  main  engines,  where  it  will  be  carried  for- 
ward at  reduced  size  te  winches,  etc.  All  bends  in  these  pipes  must  be  of  large 
radius  and  very  neatly  bent.  The  auxiliary  steam  line  will  be  3  inches  diameter  and 
will  be  connected  with  auxiliary  boiler,  capstans,  fire  pump,  siphons,  electric-light 
and  shop  engines.  All  pipes  2  inches  and  over  te  be  connected  by  flange  anions;  all 
screwed  unions  throughout  the'  boat  must  be  of  brass  and  of  first-olaiss  make;  and 
all  screwed  fittings  must  be  of  malleable  iron. 

158,  Exhaust  pipes, — The  exhaust  from  the  main  engines  and  Jet  pumps  will  be  con- 
nected with  condenser;  and  the  exhaust  from  propelling  engines,  air  pump,  steam 
winches,  electric-light  and  shop  engines  will  be  connected  with  heater.  Tne  large 
pipes  are  to  be  ma^e  of  sheet  steel.  No.  14  B.  W.  G.,  with  end  or  flanged  sections 
made  of  copper  i  inch  thick,  in  the  manner  of  the  best  river  practice.  The  exhaust 
from  heater  must  be  provided  with  the  ordinary  water  cateher,  outlet  to  atmosphere, 
valve  for  same,  and  blast  nozzles  of  copper  for  chimneys.  The  exhaust  pipes  Arom 
winches,  air  pump,  electric- light  and  snop  engines  are  to  be  fitted  with  s&aightway 
shut-off  valves.    The  capstens  are  to  exhaust  through  sides  of  hull. 

159.  Auxiliary  hoUer. — This  boiler  is  to  be  of  the  vertical  submerged-tube  type,  42 
inches  in  diameter  and  9  feet  high,  with  shell  extended  to  form  ash  pan.  All  the  plates 
used  in  the  oonstmction  of  thia  boiler  are  to  be  marine  steel  of  60,000  to  65,000  lb. 
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tensile  strenfi^th.  Tbe  shell  will  be  iVrr  inol^  thick;  the  fire  box  and  cane  wfll  be 
^  inch  thick,  and  the  heads  ^^^  inch  thick.  The  ehell  will  be  doable  rlTeied  in  the 
longitudinal  seauis,  and  all  lioleB  will  be  drilled;  and  the  fire  box  and  oone  will 
l>e  efficiently  stavod  for  a  working  preeenre  of  170  lb.  per  mjnare  inch.  The  boiler 
is  to  contain  about  1(X)  tubes,  2  inches  in  diameter  and  not  less  thnn  42  inches  long, 
nnd  must  be  built  accord  in;;  to  the  rules  of  thn  Hoard  of  SaperyiBinn^  Inepeotort  of 
Steam  Vessels.  A  chimney  of  suitable  size  will  be  provided,  with  all  the  necessary 
casings,  deck  rings,  and  guys;  and  the  boiler  will  be  set  in  place,  all  monntiDgs 
iittod,  and  shell  covered  with  approved  magnesia  nonconductor  2  inches  thick,  cov- 
ered witli  canvas  and  painted.  The  bottom  of  the  shell  will  have  a  3-inch  angle-bar 
ring,  riveted  on  the  outside  and  to  the  base  plate,  which  last  is  to  be  made  ox  ;^inch 
steel  plate,  square  in  f(»rui  and  tianged  on  all  four  sides  about  3  inches  deep,  with  a 
return  tiange  outwards  of  2  inches  width  by  which  the  boiler  will  be  secured  to  deck. 
The  bottom  of  the  ush  pan  will  be  lined  with  brick.  The  boiler  will  have  three  mod 
ports  at  the  bottom  an<l  three  on  the  level  of  the  furnace  crown;  and  will  be  pro- 
vicied  with  grate  bars,  glass  water  gauge,  three  gauge  cocks,  one  6-inch  diameter 
steam  gauge  with  bniss  ctwe,  spring  safety  valve,  blow-off  valve,  one  1-iuch  Metro- 
politon  injector  or  othf>r  of  equally  good  make,  iitted  to  boiler  by  connection  inde- 
pendent of  blow-off,  and  one  l^^-inch  main  steam  valve  of  ''extra  heavy^  pattern. 

160.  Sieiim  and  other  gauifva. — The  following  gauges  will  be  required  ana  must  be 
set  in  convenient  places  and  be  properly  mounted  and  connected: 

Three  (3)  8}-inch  pressure  gauges  to  2(X)  lb.,  brass  case,  for  boilers. 

One  (1)  10-inch  pressure  gauge  to  200  lb.,  nickel  plated,  for  main  steam  in 
engine  room. 

One  (1)  8|-inch  pressure  gauge  to  160  lb.,  nickel  plated,  for  Jet  pnmp. 

One  (1)  8A-iuch  pressure  gauge  to  80  lb.,  nickel  plated,  for  main  pam|». 

One  (1)  lO-inch  vacuum  gauge,  nickel  plated,  for  condenser. 

One  (1)  B-iuch  pressure  gatige  to  80  lb.,  brass  case,  for  operator. 

One  (1)  6-inch  vacuum  gauge,  brass  case,  for  operator. 

One  (1)  6-inch  pressure  gauge  to  200  lb.,  brass  case,  for  auxiliary  boiler. 

One  (1)  6-iuoh  pressure  gauge  to  80  lb.,  for  steam  heating  pix»es  for  engine 
room. 

One  (1)  6-inch  pressure  gauge  to  80  lb.,  nickel  ])lated,  in  office. 

161,  Boiler  and  Bteam-pipe  oorerinf is.— The  tops  of  boilers  and  the  steam  drams  and 
connections  must  be  covered  with  magnesia  block  of  approved  quality,  9  inches 
thick,  properly  wired,  and  covered  with  canvas.  All  steam  jiipes  must  be  covered 
with  same  quality  of  magnesia  of  the  regular  thickness,  and  must  be  neatly  finished 
at  the  flanges,  connections,  and  joint-s,  covered  with  canvas  and  painted  and  banded 
in  the  usual  manner.  The  covering  must  not  be  put  on  until  boilers  and  pipes  have 
been  tried  under  steam  and  everything  found  to  be  perfectly  tight. 

lf!S,  Feed  and  fire  pumps. — These  will  be  two  horizontal  duplex  pomps  with  oat- 
side  packed  plungers  about  5  inches  diameter  and  10  inches  stroke,  each  having  a 
capacity  of  80  gallons  per  minute  when  running  at  average  working  speed.  These 
pumps  must  have  brass  bushes  in  glands  and  stufhng  boxes  of  water  cylinders,  and 
be  ]>rovided  with  all  lubricators,  etc.  The  pumps  are  to  be  arranged  in  soch  a  man- 
ner that  either  or  both  vim  he  used  for  either  feed  or  fire  purposes,  and  straig^htway 
valves  are  to  be  used  in  these  connections.  The  suction  is  to  be  taken  from  the  hot 
well  and  also  from  the  river,  for  which  suitable  connei-tions  to  hull  will  be  made.  A 
tire  main  will  run  on  each  side  of  house  below  carlins,  with  four  branches  on  main 
deck,  four  on  boiler  deck,  and  four  on  hurricane  deck.  Each  branch  must  be  fitted 
with  a  valve  and  hose  conpling  for  2-inch  diameter  hose.  Twelve  lengths  of  2-inck 
rubber-lined  cotton  hose,  each  50  feet  long,  uiust  bo  supplied,  together  with  6  noz- 
zles and  a  hose  key  and  rack  for  each  brancrh.  All  the  above  fittings  and  hose  most 
be  of  approved  make. 

16.1.  Heater, — A  feed-water  heater  of  the  usual  steamboat  typo  is  to  be  sapplied; 
the  feedpipes  inside  of  heater  to  be  drawn-brass  tubes  connected  by  flanges. 

PLUMBING  AND  TINNING. 

164,  Stateroome, — Each  of  the  three  stat<>rooms  forward  is  to  be  fitted  with  a 
marble  comer  slab,  22  in.  X  22  in.,  10-in.  back  and  14-in.  basin,  nickel-plated  brass 
faucets  for  hot  and  cold  water,  etc.,  complete. 

165,  Officers*  xcanh  room, — This  will  be  fitted  with  five  iron  enameled  washbowls 
with  sectional  slabs,  with  brackets  and  union  .strijis  nickel  plated,  and  nickel-plated 
faucets  for  hot  and  cold  water. 

166,  Officers*  bathrooms  and  closets, — A  5i-ft.  white  enameled  roll-rim  bath  tnblsto 
be  fitted  in  each  of  the  bathrooms,  with  nickel  plated  faucets  for  hot  and  cold  water 
and  all  other  accessories  complete.  One  wutor-closot  in  forward  bathroom  and  two 
in  officers*  closet  will  be  fitted  with  earthenware  front-outlet  plain  pedestal  bowls, 
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7-galloD  copper-lined  siphon  flash  tanks,  with  niokel-plated  flnsh  and  snpply  pipes 
and  donble-coYor  seats.    The  woodwork  is  to  be  oak,  with  plain  round  corners. 

i67.  Creu^B  hathroomB, — Two  5i-feet  white  enameled  roll-rim  bath  tnbs  are  to  be 
fitted  in  the  rooms  aft  of  crew's  quarters,  with  all  fittings  similar  to  those  in  officers' 
bathrooms. 

168.  Creuj'B  wa%h  room, — The  crew's  wash  room  on  starboard  guard  is  to  be  fitted 
with  four  iron  enameled  washbowls,  with  sectional  slabs  similar  to  those  described 
for  officers'  wash  room. 

169.  Creu/B  cloBetB. — The  crew's  closet  on  the  port  guard  aft  of  paddle  box  is  to  be 
fitted  with  hopper  closets  having  suitable  fiushing  arrangements,  and  also  an  earth- 
enware urinal  having  a  flushing  trough  inside  of  paddle  box. 

170.  SinkB. — One  iron  white-enameled  sink  40  in.  X  20  in.  will  be  placed  in  pantry, 
one  30  in.  x  20  in.  in  kitchen,  and  one  30  in.  X  20  in.  in  laundry,  each  to  be  fitted  with 
hot  and  cold  water  connections,  waste  pipes,  and  brackets  for  supporting  sinks. 
Traps  will  not  be  required  for  kitchen  and  pantry  sinks,  but  the  waste  pipes  must  be 
of  large  size  and  be  run  overboard  by  an  independent  connection. 

171.  WorkmanBhip. — All  plumbing  and  pipe-fitting  will  be  done  in  the  most  work- 
manlike and  sanitary  manner,  and  will  be  a  thoroughly  first-class  Job  in  every 
respect.  All  cold-water  service  pipes  will  be  connected  with  tank  on  roof,  and  the 
hot- water  service  pipes  for  all  baths  and  wash  rooms  will  be  connected  to  hot- water 
tank. 

17S.  Tinning. — Four  (4)  downspouts  from  the  comers  of  the  pilot  house,  1^  inches 
in  diameter;  five  (5)  on  each  side  from  skylight  roof  to  hurricane  deck, 2  inches  in 
diameter :  five  (5)  on  each  side  of  hurricane  deck  to  boiler  deck^  2^  inches  in  diame- 
ter, and  nve  (5)  scuppers  on  each  side  of  boiler  deck,  3  inches  m  diameter,  will  be 
provided :  all  to  be  made  of  galvanized  iron  not  less  than  No.  22  B.  W.  6.  The  neces- 
sary speaking  tubes,  bell  tubes,  and  trumpets  will  be  provided  and  fitted  up  in  a 
complete  and  first-class  manner. 

17S.  Service  pipeB. — A  complete  system  of  hot  and  cold  water  pipes  will  be  fitted 
to  all  wash  basins,  baths,  and  closets  throughout  the  boat.  Thekitchen,  pantry,  and 
laundry  hot- water  service  will  be  connected  to  the  range  boiler. 

MISCELLANBOU8. 

174.  WorkBhop  and  machine  iooU. — ^The  space  between  the  Jet  pumx>  and  bunker  will 
be  used  as  a  machine  shop  and  will  be  fitted  up  with  a  vertical  engine,  7-inch  cylin- 
der, and  9  or  10  inch  stroke,  and  all  the  necessary  shafting,  hangers,  pulleys,  and 
belts  for  operating  all  the  machines.  The  following  machine  tools  are  to  be  supplied 
and  must  be  of  approved  make: 

One  (1)  24-mch  swing  screw  cutting  lathe,  with  compound  rest  and  rod  feed; 
bed  to  be  16  feet  long,  and  the  lathe  to  be  provided  with  full  set  of  change 
gears,  which  must  include  wheels  for  cutting  pipe  threads,  large  and  small  face 
plates;  one 20  inch  four-Jaw  chuck,  one  9-incn  three-Jaw  chuck,  steady  and  fol- 
lowing reste.    The  tailstock  is  to  have  a  set-over  for  turning  taper. 

One  (1)  25-inch  swing  vertical  drill  press  with  back  gear,  and  power  feed  with 
quick-return  motion. 

One  (1^  18-inch  stroke  crank  shaper,  with  swivel  vise. 

One  (1)  bolt  and  pipe  threading  machine,  to  cut  bolts  from  i  inch  up  to  2  inches, 
and  pipes  f^om  i  inch  np  to  3  inches,  with  a  full  set  of  both  bolt  and  pipe  dies 
and  of  machine  taps  from  ^  inch  to  2  inches;  the  fittings  to  include  cutting-oflf 
knife,  chuck  for  gripping  nuts,  and  holder  for  taps. 

One  (1)  emery  grinder  with  two  wheels,  12  in.  X  2  in.,  and  rests  suitable  for 
tool  grinding. 

Two  (2)  portable  vise  benches,  one  6  ft.  X  3  ft.  fitted  with  2  vises  and  2  draw- 
ers, and  one  3^  ft.  X  2^  ft.  fitted  with  one  vise ;  these  benches  to  be  fitted  up  in 
a  very  substantial  manner. 

One  (1)  blacksmith's  forge,  28  In.  x  40  in.,  with  fan  blower,  to  be  set  np  and 
provided  with  necessary  smokestack,  etc. 

175.  Small  twfU, — ^Tbe  following  small  tools  are  to  be  supplied,  and  must  be  of  first- 
class  ((uality  throughout  and  of  approved  make  unless  otnerwise  specified : 

One(l)anvii,2001b. 

One  (1)  set  of  firing  tools  for  each  battery  of  boilers. 

One  (1)  set  of  firing  tools  for  auxiliary  boiler. 

Six  (6)  short-handled  coal  shovels. 

Two  (2)  long-handled  coal  shovels. 

One  (1)  set  of  drop-forged  steel  wrenches  for  each  engine,  machine,  and  pump. 

One  (1)  set  of  drop-forged  steel  wrenches  for  each  capstan  engine. 

Three  (3)  machinists'  hand  hammers. 

Twelve  (12)  machinists'  chisels,  assorted. 

One  (1)  copper  or  rawhide  hammer. 
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One  (1)  blacksmiths'  hand  hammer. 

One  (1)  twelve-pound  sledge  hammer  and  handle. 

One  (1)  Blx-pound  sledge  hammer  and  handle. 

One  (1)  set  of  12  blacksmiths'  tongs. 

One  (1)  set  of  blacksmiths'  tools.  (1  set  swages,  tops  and  bottoms^  \  in.,  1  in., 
li  in.,  2  in.,  2^  in.,  3  in. ;  1  set  fullers,  tops  and  bottoms,  i  in.,  1  in.,  2  in.;  1 
flatter,  3  in. ;  2  set  hammers,  1^  in.,  2  in. ;  2  cutting  chisels,  1  each,  hot  and  cold, 
li  in. ;  6  punches,  1  each  square  and  round,  ^  in.,  f  in.,  1  in. ;  1  set  heading  tools, 
{  in.  to  1  in.,  by  eighths.) 

One  (1)  swage  block. 

One  (1)  boiler  racbet  (12  inches). 

Six  (6)  steel  drills  for  boiler  ratchet,  {  in.  to  1  in.,  by  eighths. 

One  (1)  medium-size  melting  ladle. 

One  (I)  small-size  melting  ladle. 

One  (1)  portable  forge,  Buffalo  No.  4. 

Three  (3)  machinists'  parallel  vises,  5i-inch  jaws,  Prentiss  or  equaL 

One  (1)  pipe  vise,  hinged,  to  take  pipe  up  to  3  inches  diameter. 

One  (1)  No.  1  Barnes  3- wheel  pipe  cutter. 

One  (1)  No.  2  Barnes  3- wheel  pipe  cutter. 

One  (1)  set  of  pipe  taps,  i  in.,  ^  in.,  f  in.,  1  in.,  1^  in.,  1^  in.,  2  in« 

Two  (2)  pairs  No.  1  adjustable  pipe  tongs. 

Two  (2)  pairs  No.  2  adjustable  pipe  tongs. 

Two  (2)  pairs  No.  4  adjustable  pipe  tongs. 

One  (1)  No.  3^  Brock's  chain  tongs. 

One  (1)  six- inch  Stilson  wrench. 

One  (1)  ten-inch  Stilson  wrench. 

One  (1)  eighteen-inch  Stilson  wrench. 

One  (1)  six-inch  Coe's  monkey  wrench. 

One  (1)  twelve-yich  Coe's  monkey  wrench. 

One  (1)  eighteen-inch  Coe's  monkey  wrenolu 

One  (1)  brass  oiler  set  (6  pieces). 

Four  ^4)  oilers,  steel,  long  spout,  quart. 

Four  (4)  oilers,  steel,  long  spout,  pint. 

Four  (4)  oilers,  steel,  3§  inches  diameter,  3-inch  nozzle. 

Three  (3)  galvanized-iron  oil  tanks,  60  gallons,  with  pumps,  measnres,  and 
funnels  complete. 

176,  Spare  parts  of  machinery, — The  following  spare  parts  are  to  be  furnished;  each 
piece  must  be  iitted  in  place  and  all  ready  for  use: 

Two  (2)  bronze  sleeves  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  glands  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  water  rings  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  worms  for  hauling  winches,  one  right  and  one  left. 

Two  (2)  hoisting  sheaves  with  bronze  bushes. . 

Four  (4)  clamps  for  rubber  connections. 

Twelve  (12)  nozzles  for  water  jets  with  f-inoh  outlets. 

A  set  of  grate  bars  equal  in  number  to  half  the  number  in  actual  nsid. 

177,  Steam  whistle. — The  whistle  will  be  8  inches  in  diameter,  long  bell,  and  will 
be  placed  in  position  required.  The  steam  pipe  will  have  an  independent  connec- 
tion to  each  battery  of  boilers,  with  a  shut-off  valve  to  each.  The  whistle  valve 
will  be  placed  where  most  convenient  and  be  wired  to  pilot  house. 

178,  Fire  pails, — Four  (4)  stands  for  fire  pails  will  be  provided  and  set  on  the  sky- 
light roof,  each  containing  six  (6)  best  galvanized-iron  fire  pails,  large  size. 

179,  Water  tanks, — A  combined  water  tank  and  filter  9  it.  X  3  ft.  x  20  in.  deep, 
made  of  galvanized  iron.  No.  12  B.  W.  G.,  and  fitted  with  iron  covers,  will  be  pro- 
vided for  the  cold-water  service,  and  a  tank  of  similar  size  and  make,  but  fitted  with 
a  steam  heating  coil,  will  be  provided  for  the  hot- water  service.  Both  of  these 
tanks  will  be  placed  on  harricane  deck.  A  small  expansion  tank  will  be  placed  in 
kitchen  where  convenient,  and  will  receive  the  water  of  condensation  from  coil  in 
hot- water  tank,  and  will  also  have  a  connection  to  filter  tank  operated  by  a  ball 
valve.  This  tank  will  work  in  connection  with  the  boiler  of  cooking  range.  The 
hot  and  cold  water  tanks  will  be  supplied  by  the  fire  pump,  and  all  connections, 
valves,  and  overflow  pipes  necessary  for  the  complete  fitting  out  of  this  service  will 
be  provided. 

180,  Steam  heating. — A  complete  system  of  steam  heating  will  be  installed,  with 
coils  as  follows:  Two  (2)  in  office,  four  (4)  in  officers'  mess  room,  one  (1)  in  each 
forward  bath  and  wash  room,  two  (2)  in  crew's  mess  room,  four  (4)  in  crew's  quar- 
ters, one  (1)  in  each  crew's  bathroom,  and  (1)  in  pilot  house.  The  length  and 
number  of  returns  of  coils  will  be  regulated  by  the  size  of  rooms  to  be  heated.  A 
reducing  valve  will  be  placed  near  to  boiler  to  reduce  the  pressure  in  heating  system 
to  about  25  lb.  per  square  inch;  and  a  spring-loaded  relief  valve  will  be  placed  near 
end  of  main  line  of  pipes  in  engine  room,  and  also  a  pressure  gauge  in  engine  room 
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and  one  (1)  in  office.  The  whole  will  be  fitted  with  all  necessary  radiator  Yalves, 
air  cooks,  steam  trap,  drainpipes,  and  screens  to  protect  the  woodwork. 

181,  Stoves. — One  plain  heating  stove  with  square  base  and  abont  IS^inch  fire  pot 
will  be  placed  in  office,  and  one  of  similar  make  with  abont  20-inch  fire  pot  will  be 
placed  in  officers'  mess  room.  These  stoves  will  be  set  on  zinc  stands  and  will  be 
secured  to  deck.  A  kitchen  range  must  be  provided,  of  wrought  steel  and  of  approved 
make,  lar^e  enough  to  cook  for  abont  50  persons.  It  must  have  two  ovens  and 
single  shelf,  pouch  feed  door  for  soft  coal,  and  water  back,  and  must  be  furnished 
with  one  66-gallon  pressure  boiler,  one  set  of  waffie  irons,  4  steel-ribbed  roasting 
pans,  and  4  Russia-iron  bread  pans.  The  laundry  must  be  provided  with  one 
wrought-steel  stove,  to  heat  four  irons  each  side.  All  the  stoves  are  to  be  adapted 
for  soft  coal,  and  will  be  set  np  in  place  with  smooth  stovepipes  and  roof  venti- 
lators, and  have  housings,  smokestacks,  and  caps  of  No.  22  galvanized  iron.  The 
smokes  tacks  will  be  so  arranged  and  of  such  height  as  not  to  be  an  inconvenience 
to  the  pilot  house. 

18$,  Bedsteads  and  mattresses, — Each  of  the  three  staterooms  forward  will  be  ftir- 
nished  with  a  white  enameled  iron  bedstead  of  plain  design,  3  feet  wide,  pillars  I^ 
inches  diameter,  with  an  all-metal,  steel-wire  center  support,  woven-wire  mattress 
to  suit.  Each  of  the  other  ten  staterooms  in  forward  cabin  will  be  fiimished  with 
a  two-story,  all-iron  bedstead,  white  enameled,  2  feet  9  inches  wide,  pillars  Vg^  inches 
diameter,  and  all-steel- wire  mattress  to  suit.  The  laundress'  room  will  be  fur- 
nished with  a  single  all-iron  bedstead,  black  enameled,  2  feet  9  inches  wide,  pillars 
l-i^  inches  diameter,  and  all-steel-wire  mattress  to  suit.  The  cook's  and  waiters' 
room  and  the  crew's  quarters  will  be  furnished  with  19  two-story  all-iron  bedsteads, 
black  enameled,  2  feet  9  inches  wide,  pillars  1^  inches  diameter,  and  all-steel-wire 
mattress  to  suit.    All  bedsteads  must  be  of  approved  make. 

183,  Flagstaffs, — The  forward  flagstaff  will  be  placed  abaft  the  pilot  house  and  the 
after  one  at  end  of  skylight^  properly  stepped  and  braced  and  furnished  with  hal- 
yards and  cleats. 

184,  Painting,— AH  woodwork  above  main  deck  will  be  painted  three  coats  of  pure 
white  lend  and  linseed  oil.  The  interior  of  cabin  will  be  painted  with  one  coat  of 
shellac,  three  coats  of  flat  color,  and  one  of  zinc  gloss.  All  knots  will  receive  one 
coat  of  shellac.  Three  (3)  name  plates  for  sides  of  pilot  house  will  be  provided, 
having  the  name  of  boat  in  gilt  letters  on  a  dead  black  ground.  The  lettering  on 
other  parts  of  boat  will  be  done  as  directed.  In  painting  metal  work  all  scales 
and  traces  of  oxidation  mnst  be  removed  before  applying  the  first  coat.  The  out- 
side of  hull  will  receive  two  coats  of  red  lead  and  pure  linseed  oil  before  lauuching 
and  the  inside  will  receive  one  coat  of  similar  paint  before  launching  and  another 
after  all  work  is  finished  and  the  bilges  cleaned  out.  The  machinery  and  other 
ironwork  will  receive  two  coats  of  good  oil  paint  of  such  colors  as  may  be  selected, 
the  last  coat  to  be  put  on  after  all  work  is  done  and  preliminary  tests  are  made. 

185,  Kefrigerating  pZant.— Separate  bids  are  required  on  a  refrigerating  plant 
which  will  have  a  capacity  sufficient  to  make  about  half  a  ton  of  ice  per  24  honrsand 
cool  a  storage  room  abont  12  feet  lou^,  4  feet  wide,  and  7  feet  high  in  the  clear.  All 
the  machinery  must  be  furnished  and  installed  in  a  satisfactory  manner.  The  freezing 
tank  is  to  be  provided  with  ice  molds  and  filter,  and  tank  and  storage  room  must  be 
built  in  approved  manner.  It  is  proposed  to  place  the  ice  tank  on  the  starboard 
guard  forward  of  wheel  box  and  the  storage  room  similarly  on  the  port  guard.  The 
machinery  is  to  be  located  as  most  convenient  when  the  spaces  to  be  occupied  are 
known.  The  machine  will  not  be  run  continuously,  but  in  periods  of  6  or  8  hours, 
with  the  same  stoppage  between  runs.  The  plant  must  be  run  satisfactorily  for  four 
days  before  being  accepted.  Specifications  and  general  drawings  of  this  plant  must 
be  submitted  with  proposals  as  required  by  paragraph  36. 

H.  E.  Waterman, 
Captain^  Carps  of  Engineers^ 
Secretary  Mississippi  Biver  CommissUm* 

Mississippi  Rivbr  Commission,  Office  of  the  Secketaky, 

,   St.  Louis,  Mo,,  June  SI,  1898, 


Appendix  1  0. 

REPORT  OF  ASST.  BNGINSER  A.  T.  MOUKOW  ON  SURVEY  WORK  ALONG  THE  UPPER 
RIVKR,  AND  ON  THE  COMPARISON  OF  THE  RESULTS  OF  THE  LOW-WATER  SURVEY 
OF  1897-98  ALONG  THE  LOWER  RIVER  WITH  THE  RESULTS  OF  PREVIOUS  SURVEYS. 

St.  Louis,  Mo.,  April  10, 1899, 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  work  of  the 
survey  party  which  operated  under  my  direction  during  the  last  season  in  the  State 
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of  Minnesota,  working  from  St.  Panl  northward,  and  on  the  comparison  of  the 
results  of  the  low- water  snrvey  of  1897-88  along  tne  lower  river  with  the  results  of 
previous  surveys. 

Survey  nnyrk  along  the  upper  river, — On  the  24th  of  May  I  left  St.  Louis,  Mo.,  accom- 
panied by  my  foreman,  and  proceeded  to  Minneapolis,  where  I  was  engaged  for  a 
time  in  receiving  outfit  and  in  making  preparations  for  the  season's  work.  Other 
members  of  the  party  Joined  me  from  time  to  time  daring  the  last  days  of  May  and 
the  first  part  of  June.  On  the  31st  of  May  I  set  np  camp  in  northeast  Minneapolis. 
On  the  3d  of  June  work  was  begun  with  a  small  force,  and  the  regular  work  of  the 
season  was  taken  np  on  the  6th  of  June. 

The  party  when  in  full  working  order  consisted  of  26  employees  and  5  teamsters 
with  teams,  the  latter  being  furnished  under  contract. 

The  party  was  organized  as  follows:  A.  T.  Morrow,  chief  of  party ;  W.  S.  Williams, 

1>recise-level  observer;  F.  6.  Ray,  observer  on  secondary  triangulation';  O. N.  Axtell, 
ocation  of  bench  marks  and  observer  on  tertiary  triangulation  connected  therewith ; 
W.  C.  Lemen  and  £.  £.  Whitehead,  recorders.  Foreman  J.  B.  Moore  was  placed  in 
charge  of  the  snbparty  building  triangulation  stations. 

The  party  was  quartered  in  a  camp  of  XI  tents,  which  was  moved  by  teams  as 
the  work  progressed.  The  teams  used  to  move  camp  outfit  were  occupied  at  other 
times  in  transporting  subparties  to  and  from  their  work. 

The  work  of  triangulation  was  beguu  in  the  vicinity  of  Fort  Snelling,  the  last 
line  of  the  triangulation  of  1895  being  taken  as  a  base.  From  that  point  the  work 
was  carried  northward,  embracing  points  on  both  sides  of  the  river  and  having  tri- 
angle sides  of  about  4  miles  in  length  on  the  average.  With  the  exception  of  the 
base  lines  and  the  stations  immediately  connected  therewith,  the  triangulation  sys- 
tem, mostly,  followed  the  locations  selected  by  George  H.  French,  who  made  a  recon- 
naissance in  advance  of  the  triangulation  party.  The  work  of  building  stations 
proved  to  be  nnnsnally  heavy.  The  country  above  St.  Paul  is  mostly  level  and  to  a 
considerable  extent  is  covered  with  timber.  Hills  of  sufficient  height  tp  ftirnish 
clear  lines  of  sight  from  point  to  point,  except  in  rare  cases,  could  not  be  found. 
Under  such  circumstances  it  became  necessary  either  to  cut  lines  through  the  timber 
or  to  build  stations  of  sufficient  height  to  carry  the  lines  of  sight  above  the  timber. 
The  latter  course  in  almost  all  instances  proved  cheaper  and  more  expeditious.  Of 
98  stations  occupied  during  the  season,  10  only  were  ^onnd  stations;  10  others  had 
4-foot  tripods,  and  the  remaining  78  were  provided  with  double-concentric  scaffolds, 
for  supporting  instrument  and  observers,  of  heights  varying  from  10  feet  to  76  feet 
and  averaging  33  feet. 

The  entire  distance  covered  by  the  triangulation  from  Fort  Snelling  to  Aitkin  is 
175  miles.    One  hundred  and  one  secondary  triangles  were  closed  during  the  season. 

Four  base  lines  were  measured  along  the  line  ot  the  work  at  the  following  places : 
Monticello,  Rice,  Brainerd,  and  Aitkin.  The  stretches  between  the  base  lines  embraced 
from  22  to  27  triangles  each.  The  steel  tape  and  other  apparatus  used  in  the  base- 
line measurements  are  the  same  that  have  been  used  heretofore,  and  the  methods 
employed  in  the  work  remain  practically  unchanged.  Observations  for  azimuth 
were  made  at  the  several  base  lines.  In  this  work  the  readings  on  the  striding  level 
were  dispensed  with,  and  alternate  observations  on  the  star  and  its  refiection  from 
the  surface  of  Mercury  were  substituted  therefor.  In  other  respects  the  methods 
prescribed  in  the  printed  instructions  were  followed.  The  results  indicate  a  decided 
gain  b^  the  change  of  method,  which  is  not  surprising  in  view  of  the  high  latitude 
at  which  the  observations  were  taken  and  the  somewhat  worn  condition  of  the 
instruments  used. 

Within  the  system  of  secondary  triangulation  enough  tertiary  triangulation  was 
done  to  locate  the  several  bench  marks.  These  were  placed  along  the  river  banks  in 
pairs  of  one  P.  B.  M.  and  one  B.  M.  on  each  '^stone  line''  at  intervals  of  3  miles. 

A  precise-level  party  under  W.  S.  Williams  was  attached  to  the  triangulation  party. 
The  work  of  this  party  began  at  St.  Paul,  where  it  was  connected  with  the  P.  B.  M.'s  of 
1891,  and  terminated  at  the  Aitkin  base  line.  The  line  followed  the  left  bank  of  the 
river  as  nearly  as  practicable,  and  was  connected  with  the  several  "stone  line'' 
P.  B.  M.'s  and  as  many  of  the  triangulation  marks  as  were  easilv  accessible. 

The  permanent  marks  used  consist  of  the  usual  vitrified  tile  for  subsurface  mark, 
and  for  surface  mark  an  iron  pipe  with  a  fixed  brass  cap  provided  for  stamping  lati- 
tude, longitude,  and  elevation  above  sea.  The  bottons  oi  the  pii>e8  are  spUt  and  turned 
outward  to  prevent  '^ heaving"  by  frost. 

On  November  15  the  work  was  completed  to  the  Aitkin  base  line.  The  property 
was  then  stored  in  Aitkin  and  the  party  disbanded. 

Dnring  the  last  month  of  the  season  the  progress  of  the  work  was  seriously  retarded 
by  the  high  timber.  After  selecting  the  nighest  ground  available  and  building  sta- 
tions of  from  60  to  75  feet  in  height  the  lines  sometimes  failed  to  clear  the  timber. 
The  advent  of  the  swamps  above  Aitkin  will  still  further  increase  ti^e  difficulties. 

I  am  inclined  to  think  that  some  modification  of  the  plan  of  operations  will  have 
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to  be  devised  for  the  continuance  of  this  work  above  the  limit  of  the  last  season's 
operations. 

Appended  hereto  are  tabulations  showing  the  extent  and  results  of  the  work. 
Descriptions  of  triangulation  points  and  bench  marks,  together  with  geographical 
positions  of  same,  wul  be  submitted  later. 

There  were  101  triangles  closed  with  a  mean  closure  for  the  season  of  1.14  seconds; 
48  triangles  closed  large,  1.17  seconds,  and  53  triangles  closed  small,  1.11  seconds. 

There  were  130  stone-line  bench  marks  established  and  located,  and  34  tertiary 
points,  such  as  church  steeples,  court-houses,  etc.,  located. 

Table  No.  1. 


Lfxmtioii  of  bMe  line. 

Opposite  Mon- 
ucellOiMinn. 

Below  Kice, 
Minn. 

Brainerd, 

MiDU. 

Aitkin,  Minn. 

Knmber  of  triangles  between  base  lines. 

La>gth.fb».u». {S^j;^:: 

Disorepsneies  between  measurements . . 

Discrepancies  between  measured  and 
omnnnted  lengths  of  ba^es  tttt-- 

n 

5, 401. 1575 

1, 646. 2580 

f  lin     201.000 

{  lin  1,475, 700 

I  1  in     232, 700 

lin     622,700 

24 
6,700.4799 
1, 737. 4907 

1  lin  2, 969, 000 
1  in  34, 900 

30 
6, 400. 6708 
1, 646. 1097 

1  hi  438, 400 
lin  116,900 

22 
4,798.4793 
1,462.5634 

lin  1«  304, 000 
lin  48, 380 

Table  No.  2. 


Observed  azi- 
muth. 


II 


Mon tioello,  Minn.,  east  base  to  west  base 89  58 

Rice,  Minn.,  rirer  base  to  back  base 270  36 

Brainerd,  Minn.,  nortli  base  to  sod  th  base 357  44 

Altkin,Mimi.,lower  base  to  upper  base 267  06 


18.48 
14.39 
07.81 
25.74 


Sets  of 
obser- 
vations. 


2 
6 
6 
5 


Discrepan- 

oies  be* 
tween  sets 
of  observa- 
tions. 


ii 


0.20 
8.33 
4.95 
6.57 


Discrepan- 
cies be- 
tween ob- 
served and 
computed 
azimuths 
before  ad- 
justment. 


// 


7.01 

.85 

L27 

2.06 


Comparison  of  the  results  of  the  low-water  survei/  of  1897-98  icith  the  results  of  previous 
surveys, — The  survey  of  1897-98  began  at  Scot  BIuifH.  5  miles  above  Baton  Rouge,  and 
extended  to  Carrollton,  a  distance  of  131  miles.  This  section  of  the  river  is  com- 
pletely protected  by  levees,  has  comparatively  stable  banks,  and  at  extreme  low 
water  it  practically  subsides  to  Gulf  level  and  has  but  little  current.  It  may  there- 
fore be  considered  a  lower-river  section,  and  such  conclusions  as  are  drawn  from  its 
examination  may  properly  apply  to  the  lower  river  only. 

The  survey  and  the  methods  of  reducing  and  comparing  its  results  are  similar  to 
those  described  in  previous  reports  and  need  not  here  be  repeated.  (See  Mississippi 
River  Commission  Report.  1897,  p.  3672-3674;  Report  1898,  p.  3241-3244.) 

Between  Scot  Bluffs  and  Donaidsouville,  a  distance  of  58  miles,  the  following  com- 
parisons have  been  made:  Survey  of  1897-98  with  survey  of  1895-96  on  391  cross 
8ections,>26,052  elevations  being  used ;  survey  of  1897-98  with  survey  of  1882-83  on 
170  cross  sections,  and  survey  of  1895-96  with  survey  of  1882-83  on  170  cross  sections. 

Between  Donaidsouville  and  Carrollton,  a  distance  of  73  miles,  the  survey  of 
1897-98  was  compared  with  survey  of  1893-94  on  489  cross  sections,  31,416  elevations 
being  used. 

Some  tabulations  showing  averages  of  cross-section  elements  by  stretches  and  by 
reaches  have  been  prepared,  to  accompany  this  report;  also  a  series  of  tabulations 
showing  changes  in  mean  cross-section  elements,  so  far  as  such  changes  have  been 
determined  by  the  several  surveys.  These  latter  tabulations  set  forth  more  clearly 
than  I  can  otherwise  express  the  changes  in  detail.  Their  examination,  however, 
leads  me  to  some  general  conclusions  in  regard  to  this  portion  of  the  river,  which 
are  submitted  as  follows: 

(1)  At  the  time  of  the  survey  of  1897-98,  following  the  great  flood  of  1897,  the 
river  was  slightly  larger  and  deeper  than  at  the  time  of  any  previous  survey.  From 
DonaldsonviTle  to  Carrollton,  the  average  cross  section  to  top  of  bank  in  1897-98  was 
1.1  per  cent  larger  and  2.1  feet  deeper  (thalweg  depth)  than  in  1893-94.  From  Scot 
Blnns  to  DonaloBonyille,  the  average  cross  section  to  top  of  bank  was  3.7  per  cent 
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larger  uiid  8.G  fttet  deeper  (thalweg  depth)  than  in  1895-96,  and  2.2  per  cent  larger 
and  1.2  loet  deeper  than  in  1882-8:^. 

(2)  The  greatest  changes  have  taken  place  below  the  low- water  line,  bnt  tliete 
chanees  have  been  mainly  of  a  temporary  character.  At  times  of  email  floods  or 
rises  m  the  river  and  in  times  of  comparatively  low  water  the  sediment  from  above 
has  been  arrested  by  the  slack  water  or  the  slower  current  of  the  lower  river  and 
deposited  in  the  bed  of  the  stream  and  has  afterwards  been  removed  by  the  stronger 
current  of  the  great  floods. 

The  survey  of  189t>-96,  which  followed  two  years  of  comparatively  low  water, 
when  compared  with  the  survey  of  1882-83,  which  followed  a  great  flood,  shows  s 
decrease  in  average  aren  of  cross  section  below  the  low- water  line  of  5.6  per  cent  and 
a  decrease  in  average  maximum  depth  of  6.6  feet.  This  name  snrvev  of  1895-96, 
when  compared  with  the  survey  of  1897-98,  shows  that  after  the  flood  of  1897  the 
river  had  increased  in  area  of  average  low-water  cross  section  by  SS  per  cent  and  in 
average  maximum  depth  by  8.6  feet.  When  it  is  taken  into  considermtion  that  s 
period  of  more  than  a  year,  without  a  great  l]oo<l,  followeil  the  survey  of  1895-96.  and 
that  several  months  of  comparatively  low  watt-r  prc^ceded  the  survey  of  1897-^,  it 
may  be  safely  inferred  that  the  above  conipari80ii8  do  not  fully  express  the  extent  of 
the  alternate  changes  that  have  taken  place  in  the  bed  of  the  stream. 

(3)  There  has  been  a  general  tendeii(*y  toward  permanent  enlargement  of  the 
stream  above  the  low-water  line.  Comparing  survey  of  1882-83  with  survey  of 
1^95-96,  the  river  above  the  low-water  line  is  Heeu  to  have  increased  5.4  per  cent  in 
area  of  average  cross  section.  Comparing  survey  of  1882-83  with  survey  of  1897-98. 
the  average  area  of  cross  section  above  the  low-water  line  is  shown  to  have  increased 
4.6  per  cent.  This  last-mentioned  change  reprcHiMits  the  resultant  of  many  changes 
during  a  period  of  fifteen  years  and  shows  a  decided  increase,  notwithstanding  a 
small  change  in  the  opposite  direction  immediately  preceding  the  last  survey,  which 
decrease  was  probably  exceptional  and  due  to  unusual  conditions  immediately 
preceding  the  flood  of  1897. 

(4)  The  inability  of  the  flood  of  1897  to  carry  away  from  the  lower  river  the  aeenmn- 
lated  deposits  of  the  preceding  three  years  of  comparatively  low  water  is  strongly 
suggested,  if  not  fully  proved,  by  some  facts  which  have  developed  in  this  investi- 
gation. The  flood  water  from  above,  reaching  the  lower  river,  already  laden  with 
sediment  and  unable  to  take  up  the  accumulation  of  loose  material  in  the  bed  of  the 
stream,  has  seemingly  pushed  it  aside,  or,  by  some  process  of  exchange,  has  effected 
a  similar  result  by  removing  material  from  along  the  line  of  the  strouffpst  current 
and  making  corresponding  deposits  in  the  slack  water  about  and  beyond  the  banks. 
Both  above  and  b^ow  Donaldsonville  the  average  maximum  depth  and  the  area  of 
the  average  cross  section  below  the  low-water  linn  were  considerably  increased, 
while  the  area  of  the  average  cross  section  above  the  low-water  line  was  diminished. 

Above  Donaldsonville  the  width  of  the  stream  in  the  bond  has  diminished,  on  the 
average,  the  greatest  contraction  being  in  pruxiinity  to  the  large  sand  bars  which 
lie  under  the  prominent  points. 

Below  Donaldsonville  the  change  is  more  marked  in  a  contraction  of  width  on  the 
low- water  line.  This  is  not  conhned  to  bends  nor  to  the  proximity  of  sand  bars, 
but  prevails  generally,  and  amounts  to  24  feet  on  the  average. 

This  deposit  of  material  about  and  above  the  low-water  line  and  the  enlargement 
of  the  adjacent  channel  during  the  same  flood,  have  led  me  to  believe  that  the 
operations  have  been  largely  a  transfer  of  loose  materials  from  the  line  of  the  strong- 
est current  to  the  slack  water,  not  far  below.  The  failure  of  the  material  shown  to 
have  been  deposited  ahout  the  hanks  to  equal  in  quantity  the  material  removed 
from  the  channel  may  be  accounted  for  by  the  well-known  fact  that  durinfi^  times 
of  overflow  considerable  quantities  of  sand  and  silt  find  i)ermanent  lodgment  in  the 
areas  lying  between  the  banks  and  the  levees,  about  which  the  late  surveys  famish 
no  data. 

(5)  Since  the  area  of  the  average  cross  section,  following  the  flood  of  1897,  was 
slightly  greater,  so  far  as  is  known,  than  at  any  time  before,  and  both  the  average 
maximum  and  mean  depths  have  increased,  and  nince  the  river,  in  the  groat  emer- 
gency, is  shown  to  have  removed  material  from  along  the  line  of  its  most  rapid  dis- 
charge, thereby  enlarging  its  bed  when  such  enlargement  would  do  the  most  good, 
and  to  have  removed  the  surplus  material  to  the  slack  water,  where  such  material 
would  do  the  least  harm,  it  may  be  safely  concluded  that  the  capacity  of  the  river 
to  discharge  flood  waters  has  been  more  thau  maintained. 

Respectfully  submitted. 

A.  T.  MORKOW,  Assistant  Bngi 
Capt.  Ma  SOX  M.  Patrick, 

Carjpi  of  EngineerB,  U,  8,  A. 
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Table  No.  1  A. 

DBSCRIPTIONS  AND  APPROXIMATE  ELEVATIONS  ABOVE  MEMPHIS  DATUM  OF  SECOND- 
ARY TIUANGULATION  STATIONS  PROM  ST.  PAUL,  MINN.,  TO   AITKIN,  MINN. 

[Elevations  refer  to  top  of  pipe  wlien  not  otherwise  specified.] 

@  Soath  Base:  Coast  and  Geodetic  Survey  point.  Copper  bolt  in  square  stone  on 
west  side  of  Snelling  avenue.  Three-fourths  mile  below  crossing  of  Randolph  street 
and  Snelling  avenue;  500 meters  north  of  angle  in  avenue  and  600  meters  northeast 
of  Quincy  School  io  St.  Paul,  Minn.    Elevation,  ordinary  levels,  1,029.36  feet. 

@  Boshart :  Tile  and  pipe  on  high  knoll  about  350  meters  west  of  west  line  of  Fort 
Snelling  Keservation,  Miun,,  and  about  1,050  meters  south  of  north  line  of  same;  30 
meters  east  of  prolongation  of  north  and  south  road  which  intersects  Minnehaha 
avenue  at  Minnehaha  Creek  Bridge  on  property  of  David  D.  Stewart;  N£.  i  S£.  i 
sec.  19,  T.  28,  R.  23.  A  lone  oak  tree  stands  on  southeast  slope  of  knoll  south  58.8 
meters  from  station.    Approximate  elevation,  879  feet. 

^  Prospect  Park :  Coast  and  Geodetic  Survey  point.  A  square  stone  post  set  flush 
with  the  ground  on  highest  part  of  high  knoll  in  subdivision  known  as  Prospect  Park, 
Minneapolis,  Minn.,  in  block  east  of  Malcolm  avenue  and  south  of  University 


avenue ;  top  of  stone  is  marked  SVS  ,  the  center  of  the  cross  being  the  geodetic  point. 

Approximate  elevation  of  top  of  stone,  981  feet. 

@  Powder  Horn :  Tile  and  pipe  in  southwest  comer  of  Powder  Horn  Park  in  Min- 
neapolis, Minn.;  it  is  80  feet  east,  18  feet  north  of  intersection  of  centers  of  Tenth 
avenue  south  and  Thirty-fourth  street.    Approximate  elevation,  875  feet. 

@  Guaranty  Loan  Tower:  Geodetic  point  is  the  round  iron  pole  on  the  center  of 
northeast  (tallest)  tower  of  Northwestern  Guaranty  Loan  Company's  building  on 
southwest  corner  of  Second  avenue  and  Third  street  south,  Minneapolis,  Minn.  This 
pole  carries  the  wind  gauge  of  the  United  States  Weather  Bureau.  Approximate  ele- 
vation of  roof  of  tower,  1,041  feet. 

(§:  Windom :  Tile  and  pipe  on  east  line  of  Silver  Lake  road  leading  northeast 
from  the  northeast  corner  of  Windom  Park  in  northeast  Minneapolis,  Minn.,  to  north- 
east corner  of  Windom  Park  33^  57'  — 157  meters.    Approximate  elevation,  963  feet. 

@  Peck :  Tile  and  pipe  4  meters  south  of  north  line  of  Thirty -sixth  avenue  north, 
about  400  meters  west  of  river,  on  highest  part  of  first  high  ridge  from  river.  Pasture 
belonging  to  G.  W.  Peck  adioins  street  on  the  north.  Blazed  trees:  6- inch  oak, 
252"^  — 12.8  meters;  6- inch  oak,  107^ — 9.4  meters.    Approximate  elevation,  949  feet. 

@  Mulcara :  Tile  and  pipe  on  propertv  of  Thomas  Mulcara,  about  2  miles  north  of 
northern  limits  of  Minneapolis,  Minn.,  aoout  400  meters  northeast  of  Mulcara's  house, 
which  is  on  east  side  of  road  which  is  the  prolongation  of  Central  avenue,  on  left 
bank  of  river.  Station  is  on  highest  point  of  knoll  in  NW.  i  of  sec.  25,  T.  30,  B.  24. 
Blazed  tree :  Lone  6-inch  scrub  oak,  16^  3' — 69  meters.  Approximate  elevation,  1,050 
feet. 

©Palmer:  Tile  and  pipe  12 meters  north  of  south  fence  of  east-and-west  road, 
opposite  a  point  250  meters  east  of  west  end  of  Palmer  Lake,  in  road  passing  on 
south  side  of  Palmer  Lake,  about  2  miles  west  of  river,  and  about  175  meters  north- 
east of  house,  which  is  2  miles  north  of  northern  limits  of  Minneapolis,  Minn.  To 
northwest  comer  of  pasture = section  comer  ||  I  |f ,  67^  3' — 43  meters.  Blazed  trees : 
5-inch  oak,  102^ — 5.1  meters ;  6-inch  oak,  217^  40' — 17.2  meters.  Approximate  eleva- 
tion, 864  feet. 

@  Dunn :  Tile  and  pipe  on  property  of  John  Dunn,  in  SW.  i  SE.  i  sec.  26,  T.  31, 
R.  24,  250  meters  west  of  river  road  on  left  bank  of  river,  about  9  miles  above  upper 
limits  of  Minneapolis,  Minn.,  in  oak  timber,  opposite  first  angle  in  road  120  meters 
above  Dunn's  (brick)  schoolhonse.  Blazed  trees:  12-inch  oak,  298^ — 7.4  meters: 
10-iuch  oak,  353<^— 3.4  meters;  12-inch  oak,  67°— 3.8  meters;  8-inch  oak,  143^—3.4 
meters.  Elevation  of  bolt  in  tile,  precise  levels,  884.340  feet.  Elevation  of  cap  on 
pipe,  precise  levels,  888.324  feet. 

(^  Kilmer:  Tile  and  pipe  on  west  side  of  ''Middle  Road,"  5  miles  below  Champlin, 
Minn.,  2  miles  west  of  river,  2^  miles  east  and  one-half  mile  north  of  Osseo.  Minn.,  in 
NW.  i  SW.  i  sec.  8,  T.  119,  R.  21.  Station  is  about  50  meters  southeast  of  large  red 
barn  and  directly  in  front  of  house  of  Charles  Kilmer.  To  blazed  16-inch  oak, 
143^—9.2  meters.    Approximate  elevation,  884  feet. 

@  Powell:  Tile  and  pipe  on  south  side  of  river  road  about  3^  miles  below  Anoka, 
Minn.,  on  left  bank  of  river,  on  section  line  between  sees.  16  and  21,  T.  31,  R.  24, 
on  line  between  property  of  George  Smith  and  Lewis  Greenwald,  2  meters  north  of 
south  road  fence,  directly  south  of  residence  of  S.  J.  Powell,  one-half  mile  below 
District  School  No.  2.  Blazed  trees:  10-inch  scrub  oak,  101° — 12.5  meters;  24-inch 
scrub  oak,  352°  25' — 12.3  meters.  Elevation  of  bolt  in  tile,  precise  levels,  874.579 
feet ;  elevation  of  cap  on  pipe,  precise  levels,  878.566  feet. 


3386      REPORT  OF   THE   CHIEF   OF   ENGINEERS,  U.  B.  ARHT. 

^Howard:  Tile  and  pipe  on  hi ^h  knoll  on  sonth  side  of  farm  road,  ODe-fonrtb 
mue  west  of  main  roa<l  between  Chiiniplin  and  Onseo,  aboat  2  milea  below  Champlin, 
Minn.,  22.6  meters  west  of  northwest  cumer  of  pastare,  oq  property  of  A«  D.  Howard, 
NE.  i  NE.  i  sec.  31,  T.  120,  K.  21.    Approximate  eleyation,  9&  feet. 

@  Carvel :  Tile  and  pipe  on  high  ground  in  caltivated  field  aboat  1  mile  northwest 
of  Anoka,  Minn.,  on  property  of  K.  D.  Carvel,  in  NW.  i  8W.  i  see.  36,  T.  32,  R.  25, 
400  meters  north  of  Great  Northern  Railway,  500  meters  weat  of  north-^uia-eoatii 
State  road.  250  meters  north  of  residence  of  B.  Nye,  and  8.1  metera  east  of  aoatheast 
comer  of  small  vacant  house  used  as  a  granary.  Blazed  trees:  24-inoh  doable  oak, 
190^—10.8  meters;  10-inch  double  oak,  137^—8.4  meters.  Approxini*te  elevstion, 
897  feet. 

@  Johnson :  Tile  and  pipe  near  west  end  of  high  ridge  in  meadow  Imd  on  property 
of  Frank  A.  Johnson,  in  section  18,  about  180  meters  south.of  Hassan  road,  one-foarth 
mile  above  its  junction  with  river  road  on  right  bank  3  miles  above  ChampUn, 
Minn.  Station  is  2(K)  meters  southwest  of  Johnson's  hons€  and  14  metera  east  of 
oomer  of  cultivated  lield.    Approximate  elevation,  942.5  feet. 

@  Carpenter:  Tile  and  pipe  on  west  side  of  north-and-south  road,  1  mile  north  of 
Anoka  and  Elk  Kiver  road,  on  highest  part  of  ridge,  about  700  meters  north  of  L.  J. 
Carpenter's  residence,  on  section  line  between  sees.  21  and  22,  T.  32,  R.  2d5.  Mn. 
Rogers  owns  property  east  and  L.  J.  Carpenter  west  of  road.  This  north-and-eoatJi 
road  joins  river  rood  about  3  miles  above  Anoka,  Minn.  To  southwest  comer  of 
pasture  fence  187^  53' — 107.6  meters.    Approximate  elevation,  905  feet. 

@Diegel:  Tile  and  pipe  1  nietcT  south  and  1  meter  we^t  of  Junction  of  fences 
(northeast  and  west)  in  ed^e  of  meadow  land,  on  ]>roperty  of  Frank  Diesel,  in  NW.^ 
SE.^  sec.  6,  T.  120,  K.  22,  threo-tburtlis  of  a  mile  Houth  of  Dayton,  Mmn,  one-half 
mile  east  of  Dayton  and  Shakopee  road,  and  one-lialf  mile  west  of  right  bank  river 
road.  Clearing  is  northwest  and  cnltivatod  tield  northeast  of  station.  Approximate 
elevation.  9IU)  teet. 

@  Clark :  Tile  and  pipe  15  meters  west  and  4  meters  south  of  fence  comer  at  aoatli- 
east  corner  of  cultivated  field,  in  edge  of  posture,  on  property  of  G.  M.  Clark,  on 
quarter-section  line  of  N.  i  see.  18,  T.  3'J,  K.  'J5.  Station  is  about  1^  milea  north  of 
ItaHca  railroad  station,  oue-balf  mile  ea^t  of  county  line  between  Anoka  and  Sher- 
burne counties,  and  about  1,01M)  meters  northeast  of  George  Clark's  hoose.  Approxi- 
mate elevation.  911  feet. 

@  Carrow :  Tile  and  pipe  in  edge  of  timber  on  high  ridge,  about  1  mile  above 
Dayton,  Minn.,  about  ^^00  meters  back  of  right  bank  river  road,  directly  opposite 
head  of  Dayton  Island,  2  meters  west  of  north-and-south  fence  between  timber  and 
cultivated  field,  75  meters  south  of  south  fence  of  wagon  road,  on  property  of  Gasper 
Carrow,  in  sec.  25,  T.  121,  K.  26.    Approximate  elevation,  943  feet. 

@  Castle:  Tile  and  pipe  on  property  of  Castle  and  Uoulton,  in  SW. }  SB. }  see.  2, 
T.  32.  K.  26,  about  2  miles  below  Klk  River,  Minn.,  one-half  mile  back  of  Northern 
Pacific  Railway,  on  high  gravel  knoll  in  scrub-oak  timber.  This  knoll  is  the  south- 
western  one  of  a  series  of  high  knolls  and  ridges.  Station  is  17  meters  eaat  of  nortb- 
and-south  fence.  75  meters  north  of  junction  of  fences  at  edge  of  oaltiTated  field. 
Blazed  trees:  6-inch  scrub  oak,  77^—^.3  meters;  6-inch  scrub  oak,  263^—8  meters; 
8-iuch  scrub  oak,  13^  45' — 15.3  meters.    Approximate  elevation,  949  feet. 

@  Fritz:  Tile  and  pipe  2.3  meters  north  of  east-and- west  fence  on  eeotion  line 
between  sees.  16  and  21,  T.  121,  R.  23,  2  miles  southwest  of  Elk  River,  Minn.,  in 
scattering  scrub-oak  timber  and  grass,  on  property  of  Fred  Johannin^,  about  600 
meters  west  of  point  where  wagon  road  between  Otsego  and  Dayton  turns  northwest 
oif  the  section  line,  and  57  meters  west  of  junction  of  fences  at  edge  of  ooltiTated 
field.    Approximate  elevation,  896.5  feet. 

@  Elk  River:  Tile  and  pipe  in  scattering  scrub-oak  timber,  about  1^  milee  north- 
west of  Elk  River,  Minn.,  32  meters  east  of  east  right-of-way  fence  of  the  Milaea 
branch  of  Great  Northern  Railway,  on  south  end  of  ridg^,  120  meters  north  of  eas^ 
and- west  wagon  road,  on  property  of  Albert  Nicholson,  in  SE.i  N W. }  seo.  28^  T.  SS; 
K.  26.    Approximate  elevation,  971.5  feet. 

@  Davis  Island:  Tile  and  pipe  on  left  bank  of  river,  three-foarths  of  a  mile  above 
Oteego  ferry  landing,  100  meters  below  a  point  opposite  foot  of  DaTia  Ialand|  on 
property  of  E.  E.  Scott,  sec.  6,  T.  32,  R.  26  W.,  2  meters  from  crest  of  sand  ridge,  20 
meters  below  sharp  turn  at  upper  end  of  ridge.    Approximate  elevation.  916  Ibet. 

@  Williams:  Tile  and  pipe  on  north  side  of  wagon  road  between  Klk  River  and 
Big  Lake,  Minn.,  5  miles  above  Elk  River,  H  miles  from  river  bank,  one-half  meter 
south  of  north  line  of  road,  35  meters  east  of  prolongation  of  east  side  W.  K.  Wil- 
liams's residence,  in  BE.  i  sec.  26,  T.  33,  R.  27.    Approximate  elevation,  934  feet. 

@  Baker:  Tile  and  pipe  2  meters  back  of  crest  of  bluff  on  right  bank  of  river, 
about  3  miles  above  Ot^^e^o,  Minn.,  directly  opposite  head  of  Demioka  Island,  one- 
half  mile  north  and  one-half  mile  east  of  Lily  I'ond  schoolhouse,  in  growth  of  young 
poplar,  oak,  and  brnsh,  on  property  of  N.  E.  Baker,  in  sec.  11,  T.  121,  R.  24;  6-ineE 
blazed  oak  is  2  meters  toward  river  from  station.    Approximate  elevation,  909  Ibet 
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@  Varley :  Tile  and  pipe  abont  li  miles  below  Bi^  Lake,  Minn.,  7.4  meten  eoath 
of  soath  right-of-way  fence  of  Northern  Pacific  and  Great  Northern  railways,  on 
fence  on  east  line  of  Christopher  Yarley's  property,  between  cnltiyated  field  on  west 
and  woods  pasture  on  east,  in  sec.  28,  T.  33,  R.  27.    Approximate  elevation,  942  feet. 

@  East  Base  (Monticello  Base  Line) :  Tile  and  pipe  in  east  and  west  public  road, 
on  north  side  of  river,  abont  1  mile  below  a  point  opposite  lower  limits  of  Monti- 
cello,  Minn.,  1  meter  south  of  fence  on  north  line  of  road.  Adjoining  property 
belongs  to  Mr.  MoAllester.  Elevation  of  bolt  in  tile,  precise  levels,  9S3.o46  feet. 
Elevation  of  cap  on  pipe,  precise  levels,  942.630  feet. 

@  West  Base  (Monticello  Base  Line) :  Tile  and  pip^e  in  east  and  west  public  road, 
on  north  side  of  river,  opposite  lower  end  of  Monticello,  Minn.,  about  200  meters 
below  turn  in  road  at  river  bank,  1  meter  sonth  of  fence  on  north  side  of  road. 
Adjoining  property  belongs  to  Mr.  Taft.  Elevation  of  bolt  in  tile,  precise  levels, 
938.268  feet.    Elevation  of  cap  on  pipe,  precise  levels,  942.229  feet. 


^  Lambert:  Tile  and  pipe  on  property  of  Mrs.  Lambert,  near  section  line  between 
sees.  16  and  17,  T.  121,  R.  24,  on  high  wooded  knoll  covered  with  second-growth  pop- 
lar and  brash  and  a  few  scattering  large  oaks,  about  one-half  mile  from  river  bank, 
4  miles  below  Monticello,  Minn.  Station  is  on  east  slope  of  knuU,  2  meters  west  of 
north  and  south  wire  fence,  about  400  meters  southwest  of  new  yellow  house  and 
200  meters  northwest  of  two  small  ponds.  Blazed  trees:  30-inoh  double  oak, 
70O  40'— 27,7  meters ;  24-inoh  oak,  36^  15'— 42.7  meters.  Approximate  elevation,  1,018 
feet. 

@  Telephone :  Tile  and  pipe  1  meter  north  of  southeast  fence  of  Monticello  and 
Big  Lake  road,  about  oue-nalf  mile  from  Big  Lake,  Minn.,  56.7  meters  northeast  of 
junction  of  north  and  south  fence  with  road  fence,  on  second  ridge  from  Monticello, 
which  crosses  road,  and  about  300  meters  west  of  timber.  Approximate  elevation, 
953  feet. 

@  Big  Lake:  Tile  and  pipe  1^  meters  north  of  south  ri^ht-of-way  fence  of  Great 
Northern  and  Northern  Pacific  railways,  1^  miles  above  Big  Lake,  Minn.,  19  meters 
west  of  center  of  farm  road  which  crosses  railroads  about  the  center  of  long  curve. 
Approximate  elevation,  958  feet. 

@  Monticello:  Tile  and  pipe  on  top  of  small  bluff  back  of  upper  end  of  Monticello, 
Miuu.,  about  one-half  mile  west  of  depot  at  Monticello,  about  80  meters  above  where 
southwest  wagon  road  crosses  low  bluff,  on  north  side  of  row  of  cottonwood  trees, 
and  25  meters  north  of  an  old  house.  Blazed  trees :  12-inch  cottonwood,  345^  (mag- 
netic)— 5  meters;  12-inch  cottonwood, 43^  (magnetic) — 5  meters.  Approximate  ele- 
vation, 971  feet. 

@  Shenton:  Tile  and  pipe  on  north  fence  line  of  east  and  west  wagon  road,  about 
4i  miles  above  Big  Lake,  Minn.,  600  meters  southwest  of  Great  Northern  and  North- 
ern Pacific  railways,  one-half  mile  west  of  sohoolhouse  at  Salida  siding,  on  top  of 
small  ridge,  on  property  line  of  Mr.  Shenton  in  NW.  i  sec.  16.  Approximate  eleva- 
tion, 979  leet. 

^  Becker:  Tile  and  pipe  in  Becker  and  Big  Lake  wagon  road,  which  runs  parallel 
ana  adjacent  to  railroad  tracks,  one-half  mile  below  Becker,  Minn.,  300  meters  below 
road  crossing,  81.1  meters  below  junction  of  road  fence  with  east  and  west  fence,  and 
li  meters  firom  fence  on  northeast  side  of  wagon  road.  Approximate  elevation,  980 
feet. 

@  Ackerman:  Tile  and  pipe  about  7  miles  above  Monticello,  Minn.,  one-half  mile 
back  of  Clearwater  and  Monticello  road,  opposite  a  large  cultivated  field  adjacent 
to  road  on  river  side,  on  quarter-section  line,  150  meters  east  of  section  line  between 
sees.  23  and  24,  T.  122,  R.  26,  at  south  edge  of  timber,  about  30  meters  back  of  road 
through  timber  on  line  between  property  of  Mr.  Nelson  on  the  north  and  Mrs.  Acker- 
man  on  the  south.  Blazed  trees:  6-inch  oak,  265^—6  meters  8-inch  oak,  180^—8 
meters.    Approximate  elevation  1,032  fee  i. 

@  River  Bank :  Tile  and  pipe  120  meters  back  Arom  right  bank  of  river,  10  miles 
above  Monticello,  Minn.,  100  meters  north  of  Monticello  and  Clearwater  wagon  road, 
on  high  sand  ridge  in  scrub-oak  timber,  where  river  makes  a  sharp  bend  to  the 
north,  near  lower  end  of  low  marshy  ground  along  river  (evidently  old  river  bed), 
opposite  a  point  150  meters  above  where  wagon  road  enters  timber  and  approaches 
in  sight  of  river,  on  property  of  Mr.  Clark  in  seo.  16,  T.  122,  R.  26.  Blazed  trees:  10- 
inch  scrub  oak.  195^25' — 17.8  meters;  8-inch  scrub  oak,  358^ — ^7.4  meters;  8-inoh 
scrub  oak,  64^  &' — ^22.9  meters.    Approximate  elevation,  1,003  feet. 

@  Parks:  Tile  and  pipe  on  west  sid^  of  lane,  1  meter  east  of  fence,  on  line  of  east 
and  west  fence,  about  3  miles  northwest  of  Becker,  Minn.,  three-fourths  of  a  mile 
north  of  Becker  and  Clearwater  road,  and  ^  meters  north  of  Mr.  Park's  residence. 
Lane  is  on  section  line  between  sees.  26  and  27,  T.  34,  R.  29.  Approximate  elevation, 
988  feet. 

@  Benson :  Tile  and  pipe  abont  3^  miles  below  Clearwater,  Minn.,  10  meters  back 
from  right  bank  of  river,  on  lower  side  of  old  cut-off,  about  100  meters  south  of  end 
of  boom  aoroBt  month  of  ont-off,  about  40  meters  south  of  row  of  bulldog  piers,  2 
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meters  west  of  fence,  on  property  of  Walter  Benson,  in  see.  7,  T.  122,  R.  29.    Blazed 
tree:  30-inch  white  oak  — 7.6  meters.    Approximate  ele^pation,  994  feet. 

@  Clear  Lake :  Tile  and  pipe  in  lower  end  of  Clear  Lake  village,  ahout  400  meters 
east  of  Northern  Pacific  Kail  way  station,  on  property  of  James  Brooks,  and  80 
meters  east  of  his  residence,  in  northeast  corner  of  pasture  lot,  3  meters  sonth  and 
li  meters  west  of  fence  intersection,  on  south  side  or  Clear  Lake  and  Becker  wagon 
road,  which  is  on  south  side  of  railroad  tracks  and  contains  telephone  line.  Approxi- 
mate eleyation,  1,005  feet. 

©Clearwater:  Tile  and  pipe  in  oak  timber,  15  meters  back  from  right  bank  of 
river,  1  mile  above  Clearwater,  Minn.,  about  200  meters  west  of  northwest  comer 
of  cultivated  field,  which  reaches  within  50  meters  of  river  bank,  near  lower  end  of 
sharp  bend  to  the  left  in  river  and  20  meters  north  of  prolongation  of  right  bank  of 
reach  below,  on  property  of  P.  A.  Lome,  in  N W.  i  SE.  \  sec.  27,  T.  123,  R.  27.  Blazed 
trees:  8-inch  white  oak,  309^—3.8  meters;  12-inch  white  oak,  103<^— 3.4  meters; 
6-inch  white  oak,  212^ — 4.8  meters.    Approximate  elevation,  1,008  feet. 

@  Cater:  Tile  and  pipe  in  scrub-oak  timber,  on  high  and  very  prominent  mound, 
about  200  meters  uortneast  of  Clear  Lake  and  St.  Cloud  wagon  road,  wbich  contains 
telephone  line,  about  9  miles  below  St.  Cloud  and  3^  miles  above  Clear  Lake,  on 
property  of  D.  A.  Cater,  in  see.  35,  T.  35,  R.  30,  about  25  meters  from  front  and  15 
meters  from  upper  slope  of  mound.    Approximate  elevation,  1,052  feet. 

@  St.  Augnsta:  Tile  and  pipe  in  scrub  oak  timber,  5  meters  back  from  right  bank 
of  river,  150  meters  above  northwest  corner  of  cultivated  field  on  river  bank,  about 
H  miles  northeast  of  St.  Augusta  church,  5  miles  below  St.  Cloud,  Minn.,  250  meters 
below  mouth  of  Johnson  Creek,  di recti  v  on  line  of  white  schoolhouse  1  mile 
from  left  bank  of  river  and  State  Reformatory  stack ;  on  property  of  Y.  L.  Wilson, 
in  SW.  i  NE.  i  sec.  7,  T.  123,  R.  27.  Blazed  trees:  6-inch  scrub  oak,  3530— 3.8 
meters ;  8-inch  scrub  oak,  103*^ — 3.7  meters.    Approximate  elevation,  1,023  feet. 

@  Hetbrmutory :  Tile  and  pipe  about  3  miles  southeast  of  St.  Cloud,  Minn.,  500 
meters  southeast  of  State  Heformatory,  on  highest  point  on  east  side  of  bluffs, 
between  heads  of  second  and  third  draws  below  the  one  up  which  wagon  road  turns, 
in  scattering  scrub-oak  timber,  on  State  property,  in  SE.  i  NE.  i  sec.  7,  T.  35,  R. 
30.  Blazed  trees:  5- inch  scrub  oak,  256^ — 13.7  meters;  5-inch  scrub  oak,  313° — 
14.8  meters;  5-inch  scrub  oak,  16° — 9.2  meters;  4  inch  scrub  oak,  92° — 13.2  meters. 
Approximate  elevation,  1,110  feet. 

^  North  Star:  Tile  and  pipe  1^  miles  southwest  of  St.  Cloud,  Minn.,  on  top  of 
highest  ridge,  one-half  meter  west  of  north  and  south  fence  on  west  side  of  North 
Star  Cemetery,  on  property  of  Margaret  Brady,  in  sec.  22,  T.  124,  R.  28.  Blazed 
trees:  8-inch  red  oak,  160° — 6.7  meters;  8-inch  red  oak,  9° — ^7.3  meters;  8-inch  red 
oak,  263° — 6.1  meters.    Approximate  elevation,  1,169  feet. 

@  Heinen :  Tile  and  pipe  about  5^  miles  northwest  of  St.  Cloud,  Minn., on  town- 
ship line  between  St.  Cloud  and  St.  Joseph  townships  and  about  250  meters  south 
of  their  north  line,  at  south  end  of  rail  fence,  at  junction  of  sonth  and  west  roads, 
75  meters  north  of  farm  residence  of  Mathias  Heinen,  and  18  meters  north  of  north 
side  of  bam.    Approximate  elevation,  1,075  feet. 

^  Sauk  Rapids :  Tile  and  pipe  on  west  side  of  abandoned  north  and  sonth  road, 
which  turns  to  right  over  bluff  from  river  road  1^  miles  above  Sauk  Rapids,  Biinn., 
about  20  meters  back  of  crest  of  bluff,  opposite  a  point  about  150  meters  above 
lower  end  of  cultivated  field  on  river  bank,  one-fourth  of  a  mile  below  crossing  of 
river  road  over  railroad,  near  center  of  sec.  15.  Blazed  trees:  10  inch  black  oak, 
221° — 14  meters ;  8-inch  black  oak,  100° — 13.7  meters.  Approximate  elevation,  1,096 
feet. 

@  Gartner:  Tile  and  pipe  on  right  bank  of  river  about  7  miles  above  St.  Cloud, 
Minn.,  1^  meters  west  of  east  side  of  public  road,  which  is  the  third  wagon  road 
west  of  river,  50  meters  above  a  point  opposite  farmhouse  of  Peter  Gartner,  on  line 
between  sees.  19  and  20,  T.  125,  R.  28,  and  about  400  meters  south  of  section  comer. 
Blazed  trees:  15-inch  oak,  125° — 15.1  meters;  24-inch  oak,  60° — 13.4  meters;  13-inch 
oak,  344° — 6.5  meters.    Approximate  elevation,  1,066  feet. 

@  Watab:  Copper  bolt  leaded  vertically  in  solid  rock  on  extreme  south  end  of 
large  granite  mound  known  as  Little  Rock,  which  is  between  left  bank  river  road 
and  the  river,  just  below  month  of  Little  Rook  River,  and  about  8  miles  above  St. 
Cloud,  Minn.  Station  is  about  3  meters  from  sonth  end  of  highest  part  of  ridge. 
Apnroximate  elevation  of  copper  bolt,  1,105  feet. 

@  Perry:  Tile  and  pipe  on  right  bank  of  river,  about  10  miles  above  St.  Clond, 
Minn.,  about  1  mile  west  of  Brockaway  Schoolhouse  No.  7,  three-fourths  of  a  mile 
northwest  of  farm  buildings  on  Clark's  ppper  farm,  on^property  of  J.  N.  Perry,  on 
east  edge  of  high  ride^e,  in  oak  timber,  about  250  meters  below  southeast  comer  of 
cultivated  field  on  ridge.  Blazed  trees:  12-inch  oak,  349°  30'  — 17.4  meters;  12-inch 
oak,  146°  30'  —  24.1  meters.    Approximate  elevation,  1,139  feet. 

@  Anderson :  Tile  and  pipe  on  east  side  of  sand  hill,  in  scattering  scrub-oak  trees, 
about  3  miles  southeast  of  Rice,  Minn.,  400  meters  southwest  of  farmhouse  of  Mr. 
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Anderson,  on  property  of  Taylor  and  Callionn,  abont  60  meters  north  of  land  line 
between  grasa  and  cultiyateJ  fields,  in  8W.  i  of  aec.  10.  Blazed  trees:  14-incli  oak, 
314° — 4.dmetezB ;  8-inch  oak,  253<^ — Tmeters ;  8-inch  oak,  178^  — 11.3  meters.  Approx- 
imate elevation,  1,061  feet. 

@  Back  Base  (Rice  Base  Line) :  Tile  and  pipe  in  open  prairie,  300  feet  west  of 
Northern  Pacific  Railway,  2  miles  sonth  of  Rice's  Station,  about  10  meters  sonth  of 
section  line.  Elevation  of  bolt  in  tile,  precise  levels,  1,(>63.141  feet.  Elevation  of 
cap  on  pipe,  precise  levels,  1,067.120  feet. 

@  River  Base  (Rice  Base  Line) :  Tile  and  pipe  on  left  bank  of  river  in  pablic  road, 
about  2  miles  below  Rice,  Minn.,  about  one-half  mile  above  ferry,  and  8  meters  below 
section  line.  Elevation  of  bolt  in  tile,  precise  levels,  1,059.545  feet.  Elevation  of 
cap  on  pipe,  precise  levels,  1,063.524  feet. 

@  Kipp :  Tile  and  pipe  on  sand  mound  1^  miles  east  of  river,  2^  miles  southeast  of 
Rice,  Minn.,  one-half  mile  west  of  Little  Rock  Lake,  one-half  mile  northeast  of  point 
where  north  and  south  road  crosses  railroad,  on  line  with  church  spire  in  eastern 
horizon  and  house  on  bank  of  lake,  on  property  of  Mr.  Kipp,  in  SW.  ^  of  sec.  3. 
Approximate  elevation,  1,083  feet. 

@  Skounter  Hill :  Tile  and  pipe  on  large  bare  sand  mound,  1^  miles  northwest  of 
Rice,  Minn.,  on  highest  part  of  mound,  on  property  of  Deering  Manufacturing  Com- 
pany, of  St.  Paul.  Mound  is  only  one  of  size  in  vicinity  and  is  known  as  Skounter 
Hill.    Approximate  elevation,  1,112  feet. 

@  Gottwalt:  Tile  and  pipe  near  center  of  north  and  south  road,  5  meters  east  of 
wagon  track,  midway  between  houses  of  Joseph  Culeger  and  Lewis  E.  Gottwalt, 
one-half  mile  north  of  road  leading  northeast  from  Rice,  Miun.,  about  3  miles  from 
Rice,  on  first  road  branching  to  len  after  passing  Rice  Mill.  Approximate  elevation, 
1,091  feet. 

@  Suintax:  Tile  and  pipe  on  highest  point  of  very  high  and  prominent  ridge,  6 
miles  below  Royalton  Bridge  over  Mississippi  River,  1^  miles  back  from  right  bank 
of  river,  on  narrow  projecting  ridge  between  two  small  draws,  200  meters  west  of 
house,  on  north  and  sonth  road  500  meters  south  of  junction  with  east  and  west  road, 
near  center  of  sec.  34,  T.  127,  R.  29,  and  one-half  mile  south  of  county  line:  10-i2ch 
blazed  burr  oak,  149^  — 10.2  meters.    Approximate  elevation,  1,257  feet. 

@  Royalton:  Tile  and  pipe  in  scrub-oak  timber  on  ridge  600  meters  east  of  North- 
ern Pacific  Railway,  1^  miles  below  Royalton,  Minn.,  3^  meters  north  of  east  and 
west  wagon  road,  30  meters  west  of  edge  of  wheat  field,  abont  250  meters  west  and 
40  meters  south  of  farmhouse,  on  property  of  S.  G.  Hillman,  in  E.  i  SW.  i  sec.  1, 
T.  38,  R.  32.  Blazed  trees:  8- inch  scrub  oak,  136^  — 15.7  meters;  10-inch  scrub  oak, 
246^ — 5.6  meters;  8^inoh  black  oak,  3^  —  7.2  meters.  Approximate  elevation,  1,148 
feet. 

@  North  Prairie :  Tile  and  pipe  three- fourths  of  a  mile  south  of  North  Prairie 
Church  on  north  and  south  fence  line,  47  meters  north  of  east  and  west  wagon  road,  • 
on  property  of  J.  Gamrath,  in  SE.  i  SW.  i,  sec.  20,  T.  127,  R.  29,  on  line  between 
cultivated  field  on  west  and  timber  on  east.    Approximate  elevation,  1,175  feet. 

@  Muncy :  Tile  and  pipe  120  meters  northeast  of  wagon  bridge  Just  below  dam 
across  Platte  River,  three-fourths  of  a  mile  above  Royalton,  Minn.,  on  ridge  in  oak 
timber,  5  meters  east  of  north  and  south  fence,  43  meters  south  of  junction  of  fences, 
on  property  of  G.  W.  Muncy.  .Blazed  trees :  10-inch  red  oak,  358^ — 16.9  meters ;  8-incn 
red  oaK,  273^ — 15  meters ;  10-inch  red  oak,  163° — 4.2  meters.  Approximate  elevation, 
1,132  feet. 

^  Hay  Creek:  Tile  and  pipe  on  high  ridge,  one-half  mile  west  of  river  road  on 
right  bank,  about  8  miles  below  Little  Falls,  Minn.,  on  line  between  cultivated  field 
on  east  and  brush  on  west,  on  property  of  A.  Trofas,  about  300  meters  west  of  farm- 
house, about  opposite  middle  of  field.  Farm  road  to  above  house  branches  to  north- 
west ^om  river  road  at  an  old  dilapidated  house  and  bam.  Approximate  elevation, 
1,167  feet. 

@  Gregory :  Tile  and  pipe  on  top  of  high  ridge  3  miles  below  Little  Falls,  Minn., 
three-fourths  of  a  mile  northwest  of  Gregory  siding  on  Northern  Pacific  Railway, 
350  meters  back  of  end  of  ridge,  9  meters  south  of  wire  fence,  5  meters  west  of  4-foot 
bowlder,  on  property  of  F.  P.  Farrow,  in  NW.  i  sec.  34,  T.  128,  R.  32.  Approximate 
elevation,  1,236  feet. 

@  Swan  Creek:  Tile  and  pipe  on  high  ridge  on  right  bank  of  river,  abont  3  miles 
below  Little  Falls,  Minn.,  1  mile  below  mouth  of  Swan  Creek  and  one-half  mile  west 
of  river,  2  metera  sonth  of  east  and  west  fence  and  65  meters  west  of  junction  with 
north  and  sonth  fence,  in  timber,  on  property  of  Wiecoent  Rekocoski,  300  meters 
northeast  of  group  of  three  houses  which  stand  on  second  east  and  west  road  below 
Swan  Creek,  and  150  meters  nearly  south  of  large  lone  pine.  Blazed  trees:  24-inch 
white  oak.  264<'— 17.4  meters;  20-inch  white  oak,  161^  30'— 23.1  meters;  lOinch  red 
oak,  45^ — 3.4  meters.    Approximate  elevation,  1,237  feet. 

^Hole-in-the-day:  Tile  and  pipe  on  highest  knoll  on  Hole-in-the-day  Bluflf  (so 
called  from  Indian  chief  whose  grave  is  thereon).  If  miles  northeast  of  Little  Falls 
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oonrt-house,  due  east  of  si  point  100  iiiutors  north  of  graud  stand  at  rac«  track,  in 
brash  on  npper  side  of  blati',  S.  45^  E. — 300  meters  from  farmhonaeoa  prairie  above. 
Appn>ziiiiHte  elevation,  1,260  feet. 

@  Little  Klk :  Tile  and  pipe  on  high  ridge  on  upper  side  of  Little  Elk  RlTer,  abont 
2i  niilefl  above  Little  Falls,  Minn.,  400  meters  north  of  Little  Elk  Rirer,  l^nillea  wart 
of  MiHsissippi  River,  opposite  nppnr  end  of  marshy  ground  north  of  ridge.  Ridge 
is  20  feet  higlier  200  m<*ter8  east  of  station.  First  well-trayeled  road  branching  to 
left  fVom  river  road  above  Little  Elk  River  passes  2(X)  meters  north  of  station. 
Blazed  trees:  8-inch  pine,  286'^~d.3  meters;  10-inch  pine,  S8°— 6.9  metera;  8^inch 
])ine,  168"^ — 18.1  meters.    Approximate  elevation,  1,216  feet. 

@  Belle  Prairie :  Tile  and  pipe  on  soutli  side  of  enst  and  west  wagon  road,  70  meten 
west  of  north  and  south  wagon  rood,  three- fourths  of  a  mile  east  of  rlTer,  and  1  mile 
northeast  of  Belle  Prairie  Church.    Approximate  elevation,  1,152  feet. 

®  Fish  Lake :  Tile  and  pipe  on  front  end  of  high  ridge  north  of  west  end  of  Fish 
Lake,  8  miles  northwest  of^Little  Falls  and  li  miles  west  of  Green  Prairie  post-office, 
at  edffe  of  grove  of  pine  trees.  Road  leading  west  from  Green  Prairie  jKist-offlce, 
branches  on  bank  of  lake.  The  right-hand  road  passes  40  meters  soath  of  station. 
Approximate  elevation,  1,225  feet. 

^  Laforce:  Tile  and  pipe  on  prominent  bare  knoll,  3  miles  below  Fort  Ripley  post- 
office,  three-fourths  of  a  mile  back  of  f^ont  range  of  hills,  on  western  end  of  a  very 
narrow  east  and  west  gravel  ridge  between  oaltivated  fields,  one-half  mile  west  of 
north  and  south  road,  on  property  of  Peter  Laforce  and  one-half  mile  aouth  of  his 
residence.    Anproximate  elevation,  1,269  feet. 

@  Fort  Ripley :  Tile  and  pipe  on  right  bank  of  river,  1  mile  west  of  blockhouMS 
at  old  Fort  Ripley,  near  center  of  large  concave  bend  in  crest  of  bluff,  5  meters  fh>m 
crest  of  blnfT,  at  lower  side  of  grove  of  black  oak  trees  and  abont  60  meters  east  of 
mouth  of  large  ravine.    Approximate  elevation,  1,335  fef^t. 

@  Big  Mound:  Tile  and  pipe  about  4  miles  above 
1^  miles  from  river,  400  meters  north  of  second  road 

ing  to  left  from  river  road,  about  1^  miles  east  of  Mrs.  Brown's  residence,  on  top  of 
largest  mound  in  vicinity,  which  is  the  InrgeHt  mound  east  of  Chodwick  Lake.  A 
small  log  cabin  stands  at  Junction  of  above  road  with  river  road.  Approximate  ele- 
vation, 1,451  feot. 

@  Yallee:  Tile  and  pipe  on  small  knoll  on  top  of  hirge  brnHli-oovered  ridge,  about 
3  miles  northwest  of  Lenox  siding,  one  half  mile  north  of  Clute  Schoolhonae,  district 
No.  8,  on  property  of  Louis  VuUec,  50  meters  west  of  noi-th  and  south  wire  fence  and 
400  meters  west  of  Fort  Ripley  and  St.  Mathias  wagon  road.  Approximate  elevation, 
1,321  feet. 

@  Crow  Wing :  Tile  and  pipe  on  highest  part  of  inolated  ridge,  abont  2  milea  below 
Crow  Wing  River,  3  miles  back  from  MisHisnippi  River,  on  right  bank,  1  mile  north 
of  first  road  below  Crow  Wing  River  leading  west,  1^  miles  northwest  of  aehoolhouas, 
150  meters  west  of  road  crossing  ridge  to  nniall  shanty  on  upper  side  of  hill,  opposite 
east  end  of  large  open  lake,  which  terminates  in  a  tamarack  swump  extending  aroond 
west  end  and  along  north  Bide  of  ridge.     Approxiinatt.'  elevation,  1,310  feet. 

@  Oleson:  Tile  and  pipeabontone-t'onrthof  a  mile  Hoiitheast  of  farmhouse  of  Chrii 
01e»on,  on  Braincrd  and  St.  Mat  bias  wagon  road.  H  miles  northeast  of  Crow  Wing 
depot  and  about  3  miles  below  point  where  this  road  crosses  railroad,  in  Jack  pines, 
K)  meters  east  of  north  and  south  wire  fence  on  upper  end  of  last  bigh  ridge  in  vicin- 
ity, on  property  of  Northern  Pacific  K'aihvay  (.'oinpany,  in  S.  i  Beo.27.  Blazed  trees: 
()-iuch  re<l  oak.  346^ — 5  meters ;  14-inch  jack  pine.  143  —3.3  meters;  12-inch  Jack  pio0^ 
236'^— 13.7- meters.    Approximate  elevation,  1,310  feet. 

(/•J  Hardy:  Tile  and  pipe  on  extreme  upper  end  of  brush-covered  ridge,  8  miles 
southwest  of  Brainerd,  Minn.,  on  hi^heMt  and  most  prominent  rldse  in  vioinitj,  It 
miles  back  from  right  bank  of  river,  G<H)  nicters  southwest  from  laland  Lake,  tiOO 
meters  southeast  of  farm  residence  of  .lohn  W.  Robertrt,  on  property  of  Park  Uardy, 
in  NW.isec.22,T.133,  R.2?).     Api»n.ximate  elevation,  l,2in  feet. 

C'^  Brainerd:  Tile  and  pipc^  on  highest  {>oint  on  Ahrendrt  Hill,  which  is  a  verycoB- 
spicuous  hill  on  right  bank  of  river,  one-lialf  mile  above  sawmill  in  North  Brainerd 
and  2  miles  above  city  of  Brainerd;  station  is  at  end  of  wagon  road  which  branches 
to  west  from  river  rood  and  leads  to  summit  of  the  bill.  Blazed  trees :  24-inoh  black 
oak,  104^—33.2  meters ;  12-inch  black  oak,  125^—20.4  meters.  Approximate  elevation, 
1,351)  feet. 

@  Mille  Lao:  Tile  and  pipe  5  miles  southoaRt  of  Brainerd,  Minn.,  4  meters  sooth 
of^Iille  Lac  wagon  road,  three-fourths  of  a  mile  south  and  three-fonrtfaa  of  amU^ 
east  of  county  poorhouse,  103  meters  west  of  a  9-iuch  double  red-oak  tree  at  road- 
side, and  beside  which  is  a  3-foot  bowlder.  Line  to  (2£^;i  Brainerd  on  prominent  bill 
above  Brainerd  passes  about  50  meters  to  the  right  of  poorhouse.  Scattering  treoB* 
brush,  and  grass  surround  station.  Blazed  trees:  l(>-inch  red  oak,  177^25' — 3m 
meters;  double  red  oak,  309"=^— 102.7  met«'rs.    A|)|)roximato  elevation,  1,289  feet. 

@  ^^SS'  '^^  <^d  pip®  ^  miles  east  of  sawmill  in  North  Brainerd^  400  meten  ■oath 
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of  Deerwood  and  Brainerd  wagon  road,  in  grass  and  brnsh  on  rid^e,  400  meters 
sontheast  of  residence  of  Enoch  Jennings,  on  property  of  Mr.  PegR,  about  80  meters 
southeast  of  fence  corner,  and  5  meters  south  of  a  20>mch  black- oak  tree.  Approxi- 
mate elevation,  1,276  feet. 

@  Rice  Lake :  Tile  and  pipe  on  brush-covered  ridge  on  eaat  side  of  Rice  Lake, 
directly  east  of  sawmill,  3  miles  above  Brainerd,  Minn. ;  about  300  meters  from  bank 
of  lake  or  bay,  on  ridge  between  roads,  one  being  old  road  along  bank  of  lake  and 
the  other  the  Aitkin  river  road.  Blazed  tree:  6-inch  red  oak,  327^ — 2.9  meters. 
Approximate  elevation,  1,279.5  feet. 

@  South  Base  T  Brainerd  base  line) :  Tile  and  pipe  on  south  side  of  jack-pine  grove, 
20  meters  'from  cage  of  high  ground,  and  on  prolongation  of  north  and  south  street 
(Mill  street),  leading  south  from  sawmill,  in  northeast  Brainerd.  Supposed  t^  be  iu 
alley  of  a  newly  surveyed  addition,  about  20  feet  east  of  lino  of  ditch  running  south 
across  meadow  lands.  Blazed  trees:  8  inch  jack  pine,  188^ — 11.2  meters:  6-inch 
jack  pine,  261^ — 15.1  meters.  Elevation  of  bolt  in  tile,  precise  levels,  1,219.914  feet. 
Elevation  of  cap  on  pipe,  precise  levels,  1,223.891  feet. 

@  North  Base  (Brainerd  base  line) :  Tile  and  pipe  in  center  of  Mill  street,  in  north- 
east Brainerd,  about  150  meters  from  left  bank  of  river,  11  meters  nearly  south  of 
switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40  meters  northeast  of 
road  crossing,  and  opposite  east  and  west  roadway  through  Brainerd  Lumber  Com- 
pany's lumber  yard.  Elevation  of  bolt  in  tile,  precise  levels,  1,211.057  feet.  Eleva- 
tion of  cap  on  pipe,  precise  levels,  1,215.039  feet. 

^  Necessity :  Tile  and  pipe  on  east  end  of  very  high  partlv  timbered  ridge,  about 
4  miles  above  upper  part  or  Brainerd,  Minn.,  about  1  mile  from  river  on  left  bank, 
on  homestead  of  Henry  Grossman,  in  sec.  4,  T.  45,  R.  30,  one-half  mile  northeast  of 
farm  residence  of  John  Leckshiedt.  Road  nearest  to  river  passes  at  foot  of  ridge, 
abont  200  meters  east  of  station.    Approximate  elevation,  1,337  feet. 

@  Parker:  Tile  and  pipe  on  high  wooded  knoll  covered  with  jack-pine  trees  and 
oaK  and  poplar  brush,  5  miles  above  Brainerd,  Minn.,  400  meters  west  of  Solomon 
Markee's  house,  on  right  bank  of  river,  on  highest  ground,  200  meters  west  of  crest  of 
bluff  and  near  largest  pine  on  the  hill.  Land  on  which  station  stands  belongs  to 
Solomon  Markee.  Blazed  tree:  12-inch  jack  pine,  138^ — 7.4  meters.  Approximate 
elevation,  li3ll  feet. 

@  Snag:  Tile  and  pipe  one-half  mile  south  of  river,  on  left  bank  of  river,  9  miles 
above  Brainerd,  Minn.,  1^  miles  below  mouth  of  Rabbit  River,  on  highest  mound  in 
vicinity,  about  300  meters  northeast  of  Rabit  Lake  wagon  road.  A  50-foot  dead- 
pine  snag  shows  very  conspicuously  on  same  mound.  To  snag,  60^  14^—41.6  meters. 
Approximate  elevation,  1,367  feet. 

(^  Cranberry :  Tile  and  pipe  on  high  ridge  about  1  mUe  east  of  river,  600  meters 
east  of  Cranberry  Lake,  1  mue  northwest  of  Anderson's  house,  in  N.  i  sec.  12,  about 
2  miles  above  mouth  of  Rabbit  River  and  14  miles  above  Brainerd.  Minn.  Hill  is 
bare,  except.small  brush  and  grass,  and  is  abont  400  meters  north  of  a  deep  hollow 
containing  marsh  and  pond.    Approximate  elevation,  1.324  feet. 

@  Wixon:  Tile  and  pipe  on  timbered  ridge  on  soutn  bank  of  Rabbit  River,  300 
meters  west  of  Rabbit  Lake  road  three- fourths  of  a  mile  below  where  it  crosses 
Rabbit  River  at  ford,  on  property  of  Phelander  Wixon  and  one-fourth  of  a  mile 
northwest  of  his  residence,  near  northwest  comer  and  on  north  line  of  sec.  8,  T.  46, 
R.  27,  on  ridge  at  end  of  bay  formed  by  backwater  up  Rabbit  River,  200  meters 
northeast  of  a  lone  clump  of  pines.  Blazed  trees:  6-inch  black  oak,  61^—16.2 
meters;  8-iuch  poplar,  205° — 9.2  meters.    Approximate  elevation,  1,271  feet. 

@  Rabbit:  Tile  and  pipe  on  knoll  covered  with  short  brush,  otherwise  bare  with 
exception  of  8  small  iforway  pines  on  east  end,  200  meters  west  of  Rabbit  Lake 
road,  1  mile  above  upper  Rabbit  River  ford.  The  wagon  road  forks  abont  one-half 
mile  above  ford,  the  left  one  passing  near  station,  which  is  on  first  bare  knoll  west 
of  road.  Blazed  tree:  14-incn  Norway  pine,  313°  18'— 49.7  meters.  Approximate 
elevation,  1,303  feet. 

@  Camp :  Tile  and  pipe  one-half  mile  northwest  of  Dr.  Camp's  house,  which  is  on 
ri^ht  bank  of  river  and  was  formerly  an  old  Indian  mission,  on  State  land,  on  east 
side  of  wagon  road  at  gate,  one-half  mile  east  of  Mission  Lake,  2  meters  north  of 
junction  of  east,  west,  and  south  fences  at  northwest  corner  of  pasture.  Approxi- 
mate elevation,  I»2I0.5  feet. 

@  Mission:  Tile  and  pipe  on  Mission  Ridge,  a  high  ridge  one-half  mile  north  of 
upper  end  of  Mission  Lake,  one-half  mile  below  month  of  Pine  River,  600  meters 
west  of  Mississippi  River,  on  rocky  knoll,  at  head  of  large  ravine  running  toward 
river,  amouff  scattering  Norway  pines,  200  meters  west  of  thick  pine  grove  and  16 
meters  nortnwest  of  lar^^e  bowlder.  Blazed  trees:  12-inch  Norway  pine,  90°~4 
meters ;  10-inoh  Norway  pine,  134° — 19.5  meters.    Approximate  elevation,  1,330.5  feet. 

@  Mud  Lake :  Tile  ana  pipe  abont  2  miles  back  nrom  left  bank  of  river,  opposite 
foot  of  Rabbit  Lake,  on  west  end  of  southwest  or  last  knoll  or  ridge  of  a  series  of 
knolU  and  ridges  below  Mnd  Lake.    To  reach  station,  take  the  trail  that  leavea 
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wagoD  road  .'it  low(>r  end  of  pass  between  Mud  and  Rabbit  lakea  at  log  shanty;  fol- 
low aronnd  foot  of  Mod  Lake  and  go  about  one-balf  mUe  Boathwest  of  next  lo^ 
shanty.  Blazed  trees:  H-iuch  black  oak,  94<^— 7.6  meters;  8-inoh  black  oak,  275°— 
2.9  meters.     Approximate  elevation,  1,S26  feet. 

@Sarre:  Tile  and  pipe  about  15  miles  below  Aitkin,  Minn.,  on  knoll  in  timber, 
about  GOO  meters  back  from  ri^ht  bank  of  river,  opposite  a  small  shanty  on  river 
bank  in  bend  of  Tow  Head  Rapids,  and  on  property  of  Mr.  Snrre.  An  Indian  trail 
leaves  road  leading  back  from  shanty,  about  300  meters  fh>m  river,  and  goes  directly 
to  station.  lUazed  trees:  12-inch  poplar,  112^ — 6.6  meters;  12-inch  black  oak,  199^'— 
14.2  meters;  SOinch  rod  oak,  258^— 18.3  meters.    Approximate  elevation,  1,290  feet. 

^  Dahning:  Tile  and  pipe  4  miles  west  of  Cedar  Lake,  Minn.,  1  mile  west  of  lar^e 
white  schoolhoutte  on  timbered  ridge,  on  property  of  Fred  Dahning  and  one-half 
mile  southwest  of  his  house,  in  Sec.  28,  T.  47,  R.  28,  opposite  head  of  Rabbit  Lake. 
Wagon  road  branching  from  Deerwood  and  Aitkin  road  1  mile  below  l?edar  Lake 

S asses  Dahning*s  house  and  turns  south  around  foot  of  ridge  300  meters  from  station. 
Hazed  trees:  21-inch  red  oak,  SIS'-— 26.3  meters;  lO-inch  red  oak,  35^ — 11  meters; 
8-inch  red  oak.  127^—21.3  meters.    Approximate  elevation,  1,352.5  feet. 

@  Kemres:  Title  and  pipe  8  miles  below  Aitkin,  Minn.,abont  200  meters  ftomleft 
bank  of  river,  on  property  of  G.  Kemres  and  one-fourth  of  a  mile  l>e]ow  his  residence, 
in  S\V.  i  NE.  }  sec.  10,  one-fourth  of  a  mile  below  an  abandoned  ferry  at  mouth  of 
Deans  Brook,  50  meters  north  of  wagon  road,  and  25  meters  east  of  north  and  south 
fence.  Blazed  trees:  White  pine,  289" — 14  meters;  white  pine,  353*^ — 17.7  meters; 
Norway  pine,  72^—4  meters.    Approximate  elevation,  1,219  feet. 

@  Cedar  Lake:  Tile  and  pipe  40  meters  northwest  of  creamery  in  lower  end  of 
Cedar  Lake,  Minn.,  at  south  side  of  wagon  road,  15  meters  west  and  3  meters  north 
of  fence  corner.  Wagon  road  is  main  road  leading  northwest  from  town.  Approxi- 
mnte  elevation,  1,2.S2  feet. 

'Jp  Pine  Knoll:  Tile  and  pipe  5  miles  below  Aitkin,  Minn.,  about  80  meters  from 
right  bank  of  river,  on  property  of  James  Welton,  three-fourths  of  a  mile  below  hit 
present  residence  and  near  the  site  of  his  proposed  residence,  in  sec.  13,  T.  136,  R.  25, 
one-fourth  of  a  mile  below  Indian  Wigwam,  on  lower  side  of  bend  in  river,  where 

feneral  course  of  river  chang(>H  from  north  to  southwest,  in  section  of  conntrj 
nown  as  Pine  Knoll.  Blaze<l  trees:  18  inch  white  pine,  22^ — 19.2  meters;  36-inch 
white  pine,  199^—2  meters.     Approximate  elevation,  1,216  feet. 

@  Aitkin:  Tile  and  pipe  1  mile  southeast  of  Aitkin,  Minn.,  8  meters  sonth  of 
center  of  road  which  runs  ])arallel  to  Northern  Pacific  Railway,  ono-half  mile  south 
of  railroad,  70  meters  west  of  point  where  road  forks  on  east  and  west  half  section 
line  one-fonrth  of  a  mile  west  of  range  line,  in  sec.  25,  T.  47,  R.  27.  Blazed  trees: 
10-inch  red  oak,  138 ■*  15—33  me^rs;  lO-ineh  red  oak,  46^ — 16.6  meters;  9-inch  pop- 
lar, 4°  15' — 25  meters.     A]>proximate  elevation,  1,277  feet. 

@  Seeley :  Tile  and  ])ipe  3  miles  northeast  of  Aitkin,  Minn.,  300  meters  back  from 
left  bank  of  river,  200  meters  south  of  Seeley  Schoolhouse,  which  stands  at  oomer 
of  road,  2  meters  west  of  east  fence  of  wagon  road,  on  north  and  soatb  section  line, 
between  sees.  7  and  8,  T.  47,  R.  26.    A]>proximate  elevation,  1,211  feet. 

@  Stewart:  Tile  and  pipe  on  railroad  property  2^  miles  east  of  Aitkin,  Minn.,  SCO 
meters  east  of  residence  of  Mr.  Stewart,  300  metera  north  of  Northern  Pacific  Rail- 
way track,  in  deadening,  50  meters  east  of  junction  of  two  old  logg^ng^  roads  on 
south  branch  of  road.    Approximate  elevation,  1,259  feet. 

@)  Upper  Base  (Aitkin  base  line) :  Tilo  and  pipe  1^  miles  above  Aitkin,  Minn., 
at  angle  in  public  road,  1|  meters  west  of  e:ist  fence  of  north  and  south  road  on 
half  section  line,  in  sec.  19,  T.  47,  R.  26,  one-fourth  of  a  mile  sonth  of  section  line,  5 
meters  north  of  fence  intersection,  at  an^^^le  in  road,  and  on  line  with  north  ditch  in 
east  and  west  wagon  road.     Elevation  of  cap  on  pipe,  ordinary  levels,  1,215.^  feet 

i§l  Lower  Base  (Aitkin  baae  line):  Tile  and  pipe  about  20  meters  back  from  left 
bank  of  river,  about  1,500  meters  above  wagon  bridge  over  Mississippi  River  at  Ait- 
kin, Minn.,  at  extreme  lower  end  of  point  of  timl)er,  on  line  with  east  and  weft 
road,  650  meters  west  of  angle  in  road,  at  township  line,  one-fonrth  of  a  mile  south 
of  section  line  between  sees.  13  and  2i,  T.  47,  R.  27.  Elevation  of  bolt  in  tile  pre- 
oise  levels,  1,205.271  feet.    Elevation  of  cap  on  pipe,  precise  levels,  1,209.262  feetT 
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.,  MTMyi  (/  189S-9e  ami  087-98. 
AT  LOW  WATMtt. 


No.  of 

Di^ 

when  Kunded 

rf^^SK^ 

AT«imgear«or 

ATeTH*nWB> 

^Vi^. 

rnia 
C«lro. 
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w. 

rmw. 
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Ult«. 

MiUi. 

AM. 

JM. 
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»»./Ml. 
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FfU 

JM. 

A«. 

«MA 

M.1 

101 

8.7 

10- a 

-    "'     '■'  "■'* 

m.j 

•Itenute  pu^uid  onutni 


in  ttMM  UblM  ooldotdM  with  Iha  rac*  •< 
AT  KXDnrU  8IAQX. 
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S^i 
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vidthof 

Anrac*  ana  of  eroM 
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IhHD 
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u«- 

■i^>. 

UOB-M. 

1B«7-S8. 
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18S6-M 

un-w. 

ur-K 

JTOw. 

828.7 

»-. 

AM. 

AM. 

AM. 

F^ 

«,./-(. 

«»./-l. 

./>M. 

A* 

101 

10.8 

i,wa 

"■• 

Ttl 

«  toblH  eormpoiidi  Is  tlw  a 


oatttaUihHtndlnMl 
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1^  La.,  Mtrwyt  0/ 1895-06  md  lS97-9S—Coatiiia^. 
AT  BASK-FDLL  SIAGB. 
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AT  LOT  WATXB-OoaUniud. 
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Hon.— The  dliteDOH  from  OlroglTenlB  th«H  tablo*  ■ntakm  fnai  tha  UtMt  nbllabed  miri 
Tha  atialctiei  are  dsiivad  bj  aapaniliiK  Uw  rlnr  Into  laagtha  evTaring  Um  ■Itanata  pool*  ni 
onaiitngB' 
lb*  lovvater  plana  naod  In  thaas  tablea  la  It  ft«t  aboTa  MampUa  datam. 
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Nora.— Tha  buik-fDlIaUniMd  im  UiM*  UUoa  oanatpoada  to  tb  tlcrMloa  of  th*  lou  ^  teak  •* 
MObaMtiak. 
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Table  No.  3  B. — Averages  of  oroBB-seciion  elemente,  Scot  Bluffe,  Louisiana,  to  Donald- 

sonrille,  La. 

LOW  WATER. 


Average  width. 

Average  are*. 

Average  mean 
depth. 

Average  maxl- 
mum  depth. 

1895-06. 

1897-98. 

189&-96. 

1897-98. 

1895-96. 

1897-98. 

1895-96. 

1897. 98. 

Bend  A  ......................... 

Feet. 

2,889 

2,653 

FeH. 

2,387 

2,668 

Sq./eet. 
113.396 
108,023 

Sq./eet. 
124, 821 
105,462 

JW<. 
49.9 
89.6 

Feet. 
64.9 
40.8 

Feet. 
96.8 
64.9 

Feet, 
108.8 

OmaAinfin......  .......>•■.••... 

69.8 

MEDIUM  STAGE. 


Bendn  .... 
CroMings. 


2,780 
2,935 


2,749 
2,957 


156,596 
151, 607 


166,723 
154,234 


68.4 

52.6 


63.4 
63 


BANKFULL  STAGE. 


liendft 

Crussings. 


2,981 
8,084 


2,975 
8,099 


186,692 
188,188 


196,769 
185,592 


64.8 

60.1 


68.3 
60.7 


BENDS  AND  CROSSINGS  COMBINED. 


Low  water 

Medium  atM|;o  . 
Bank-full  stage 


2,408 
2,844 
8,024 


2,503 
2,835 
8,027 


109,099 
154.529 
185, 240 


116, 303 
161. 549 
192,138 


45.6 
55.9 
62.6 


48.9 
50.1 
65.1 


83.6 


92.1 


NOTI..-N amber  of  aeotiona  in  benda  =  229;  number  of  sections  in  crosainga  =  162;  total  =  891. 

Table  No.. 3  C. — Comparison  of  oross-section  elements,  Soot  Bluffs,  Louisiana,  to 
Donaldsonrille,  La. — Summary  of  changes  in  mean  elements,  surveys  of  1882-SS  and 
1895-96. 

AT  LOW  WATER. 


Width 
Area.. 


Mean  depth 

Maximum  depth... 


Benda  (97  aeotions,  33.3 
milea). 


Increaaed  46  feet,  or  2  per 

cent. 
Decreased    9,181    square 

feet,  or  7.5  per  cenl. 

Decreased  3.9  feet 

Deceased  7.3  foet 


Crosaings  (73  sectiona,  24.8 
miles). 


Increased  123  feet,  or  4.8 

per  cent. 
Decreased    2,439    square 

feet,  or  2.3  per  cent. 

Decreaned  3  feet •••. 

Decreaaed  5.8  feet 


Entire  reach  (170  sectiona, 
58.1  milea). 


Increased  79  feet,  or  8.S 

percent. 
Decreased    6,303  sqnara 

feet,  or  5.5  per  cent. 
Decreased  3.5  feet. 
Decreaaed  6.6  feet. 


AT  MEDIUM  STAGE. 


Width 

Increased  144  feet,  or  5.5 

percent 
Decreased    4,631    square 

feet,  or  2.8  per  cent 
Decreaaed  6.9  feet. ........ 

Increased  253  feet,  or  9 

per  cent. 
Increased  292  square  feet, 

or  1^  of  1  per  cent 
Decreased  7.5  feet  ....«•••  • 

Increased  190  flset,  or  T 

percent 
Decreaaed   8,890  aqnare 

feet,  or  2.1  per  cent 
Decreaaed  7.1  feet 

Area*............... 

Mean  depth 

AT  BANK-FULL  STAGE. 


Width 


Mean  depth. 


Decreased  54  feet,  or  1.8 

per  cent. 
Decreased    2,351    square 

feet,  or  1.2  per  cent 
IncreiMed  0.5  foot 


Increased  96  feet,  or  8.2 

per  cent 
Increased  706  square  feet, 

or  ^  of  1  per  cent 
Decreased  1.4  feet 


Increased  12  feet,  or  ^  of 

1  per  cent 
Decreased    1,352   square 

feet,  or  fg  of  1  per  cent 
Decreaaed  0.3  foot 


NOTB«— In  thSa  oompariaon  1882-88  it  taktn  aa  atandard. 
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Tablb  No.  8  D.— ComonHjom  of  ero98'9eeii<m  ef^mmlt,  8o9i  Bl^gk, 

DotuUdBonvUlef  La, — Summary  of  ekmu(fe$  <»  ammi  §lmamt§f  mKrwaga  of 

1897-98. 

▲T  LOW  WATSB. 


Bends  (B8  Metioat,  81 J 

Oroosinj9  (182  oofltiMiib 
24.8  miles). 

8t.lMfte^ 

Width 

Deoreeaed  3  f  eeti  or  A  of  1 

per  cent, 
lucreaeed    10,425   eqiure 

feet,  or  9.2  per  oent. 
IncreMod  ft  net,  or  10  per 

cent. 
InoreMed  IS  fteti  or  12.4 

per  oent. 

InBre— edl8toot>trj^of 
1  per  cent. 

Inoraaaed2,487aqiiArtftetb 

or  2.4  per  cent. 
iBoreaoed  0.7  Ibotk  tr  L8 

percent* 
Increiwed  4.4  tet^ortJ 

poroMt. 

iMrMMdSflM^trA^ 
IporeeDft. 

iMi,  or  e.«  per  oank 
laiWMid  syfeotkOrTJ 
.poroMt. 
lMmMdMflMl»frlM 

Anft.... .......... . 

Mean  depth 

AT  HBDIUIC  ffCAGX. 


Width 

Deoreaaed  81  ftet,  or  1.1 

percent. 
Inoreaaed   10,127  aquara 

feet,  or  6.6 jMr  cent. 
Inoreaaed  6  leat,  or  8.6  per 

oent. 

Inoreaaed  22  fboik  tr  A  of 
1  per  cent. 

Inoreaaed  2,627  aqnaraftetb 

or  1.7  percent. 
Increaaed  0.6  footi  or  1  par 

cent. 

tje^or  43per  ecat. 

Area..  ••..•.. .••••. 

Mean  depth 

AT  FULL-BANK  STAGS. 


Width, 


Mean  depth. 


Deoreaaed  6  feet,  or  A  of  1 

per  ceut. 
Inoreaaed    10,077   aqoare 

feet,  or  5.8  per  cent. 
Inoreaaed  4  feet,  or  6.2  per 

oent. 


Inoreaaed  15  feet,  or  A  ^ 

1  per  oent. 
Increaaed  2,404  aqnare  feet, 

<v  1.8  per  cent. 
Increaaed  0.6  fi»ot|  or  1  par 

cent. 


tfttt^erAafl 


^  fl,a8    aqoMt 

ftot.  sr  1.7  per  eont. 
BovMaad  14  feal»  •r4] 


KonL— In  thia  ocnnparlaon  1805-96  ia  taken  aa  atandard. 

Tablb  No.  3  E. — Comparison  of  cross-seetion  elementi,  Scot  BluJfBf  L^uiHamm^  fo  Douali 
BonvilUf  La, — Summary  of  changes  in  mean  elemonU,  eurveye  of  ISSM-SS  mmd  1897-98, 

AT  LOW  WATBB. 


Width 

Area 

Mean  depth 

Maximum  depth.. 


Benda  (97  aeotlona,  83.8 
milea). 


Increased  60  feet,  or  8  per 

cent-. 
Increaaed  1,738  aqnare 

feet,  or  1.4  per  cent. 
Decreased  0.2  foot,  or  ^  of 

1  per  cent. 
Increased  2.8  feet,  or  2.7 

percent. 


Croaainga  (78  aeotlona,  24.8 
milea). 


Increaaed  128  feeti  or  6  per 

cent. 
No  change 


Det'reased  2.8  feet,  or  6.6 

per  cent. 
Decreased  1.3  feet,  or  U 

perceok 


WwlmllM) 


iBonuttd  97  feet,  or  4  p« 
cent. 

InoreaMd  806  aqnarefta^ 

or  A  of  1  per  cent. 
•DeoreaMd  1.2  foot,  or  li 

peroQtit. 
iBonued  1.S  fb9t,orU 


AT  MEDIUM  STAGS. 


Width 

Area 

Mean  depth 

Width 

Area 

Mean  depth 


Increased  128  feet>  or  4.9 

p4;r  ceut. 
Increased  782  sqoare  feet, 

or  t>^  of  1  per  cent 
Decreased  8.7  feet,  or  6.6 

percent. 


Increaaed  285  feet,  or  10 J 

percent. 
Increaaed  2,804  aqnare 

feet,  or  1.6  per  cent. 
Decreaaed  2.6  feet,  or  4.7 

percentb 


iBOTMMd  161  fest,  aril 


laoreuad    1,719 
feet,  or  1.1 


par 


AT  BANK-FULL  STAGS. 


Deoreaaed  66  ftet,  or  2.2 

percent. 
Increased  6,228  sqnare 

feet,  or  2.7  per  cent. 
Inoreaaed  4.4  feet,  or  6.7 

percent. 


Increaaed  80  ftet,  or  8  par 

Increased  8,775  square 

feet,  or  2.1  per  cent. 
No  change 


NOTB.— In  thia  oompariaon  1882-88  ia  talcen  aa  atandard. 
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Tablb  No.  3  Y.'^dnnparisan  of  crossseeHon  elementi,  DonaldtonvilUp  La,,  to  CarrolU 
ton.  La, — Snmmar^  tfekamgoB  in  mean  elements,  surveys  oflS9S^4  and  1897-98, 

▲T  LOW  WATBB. 


Width 

Area 

Mean  depth 

M>y1inqm  depth. . . 


Bende  (279  eectioiia,  40.6 
milee). 


Decreased  22  feet,  or  1  per 

cent. 
Inereaaed  2,686  square 

feet,  or  1.8  per  cent. 
Increased  2  feet,  or  8  per 

cent. 
Increased  2.2  feet,  or  2  per 

cent. 


Crossings  (210  sections, 
«2.1  miles). 


Decreased  27  feet,  or  1.2 

percent. 
Increased  2,085  square 

feet,  or  1.0  per  cent. 
Increased  1.6  feet  or  2.8 

percent. 
Increased  2.2  feet,  or  2.5 

percent. 


Bntire  reach  (489  sections, 
72.7mllss). 


Decreased  24  fbet,  or  1 

percent. 
Increased  2,886    squsrs 

feet,  or  1>7  per  oent. 
Increased  1.8  feet,  or  2.9 

percent. 
Increased  2.1  fiset,  or  2.1 

per  oent. 


AT  BAIIK-FULL  8TAGB. 


Width. 


Mean  depth. 


Increased  18fSMt,or  A^f 

1  per  oent. 
Increased  2.875  square 

feet,  or  1.2  per  cent. 
Inoreased  0.8  foot,  or  ilv 

of  1  per  oent. 


Inoreased  23  feet,  or  A  of 

1  per  cent. 
Increased  1,611  square 

feet,  or  A  of  1  P^r  cent. 
No  change. .••••.•••••.... 


Increased  18  feet,or  A  of 

1  per  cent. 
Inoreased    2,046    square 

feet,  or  1.1  per  oent. 
Noohanga. 


NoTS^— Ik  this  oompariaon  1198-94  is  taken  as  standard. 
Tablb  No.  3  Qt.-^Averagmef  eron-seeUon  elements,  DonaldMnvilU,  La,,  to  CoTTotUoin,  La, 

LOW  WATBB. 


Afwage  widtlL. 

Average  area. 

Average  mean 
depth. 

Ayeragemaxi- 
mnm  depth. 

1898-M. 

1897-96. 

1898-94. 

1897-98. 

1898-94. 

1887-98. 

189»-M. 

1897-98. 

Bends 

2.  Ml 
2,821 

2.359 

2,294 

147,287 
128,991 

149,978 
181,026 

65.8 
66.6 

67.8 
5&2 

112.6 
86.8 

114.8 

Crossings.. ••.■•• 

89 

BANK-PULL  8TAGB. 


Bends.... 
Crossings. 


1,668 

2.610 


2,566 
2,633 


192,698 
176,911 


195,068 
178,522 


76.4 
69.8 


78.7 
69.8 


BBUDS  AND  CROSSINGS  COMBINBD. 


Low  water 

Bank-foil  stage. 


2,298 
2.577 


2,274 
2,595 


139,480 
185,916 


141, 816 
187,962 


6L6 
78.8 


68.4 
78.5 


101.6 


108.7 


Non«— Nnaubsr  of  saottons  in  benda3s279|  numher  of  aeotions  in  oroisiBgBsSlOi  total=488i. 


Appendix  1  D. 


RBPOBT  OV  HB*  W.  8.  WHXIAMS,  SURVEYOR,  ON  PRBGISB-LBYBL  WORK  FROM  ST.  PAUL» 

lONlT.,  TO  AITKIN,  MINN. 

St.  Louis,  Mo.,  Marok  17, 1899, 

Caftaut:  I  hftY6  the  honor  to  submit  the  following  report  on  preoise-level  work 
from  St.  Paol,  Minn.,  to  Aitkin,  Minn. 

A  ■infflepreoise-leYel  party  was  organized  for  thin  work  at  Minneapolis,  Minn.,  on 
June  6. 1996.  It  consisted  of  the  following  members :  W.  8.  Williams,  observer ;  £.  E. 
Whitenead,  recorder;  two  rodmen  and  two  umbrella  men. 

The  party  camped  and  ■nbeisted  with  the  secondary  triangnlation  party  in  charge 
of  Asst.  Engineer  A.  T.  Morrow,  and  assisted  that  party  in  measuring  base  lines. 
The  party  was  transported  to  and  from  work  by  a  two-horse  wagon. 
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The  iDHtru mental  constants  haying  been  determined  only  a  abort  time  before  at 
Head  of  Passes,  April  20,  1898,  tbey  wore  not  det^mined  at  the  beginning  of  this 
work,  but  were  determined  at  the  close  of  the  season  at  Aitkin,  Minn. 

Field  wotj/i  began  on  Jnne  6, 1898,  and  closed  November  12, 1898,  the  party  haring 
been  in  the  fiebl  one  hundred  and  sixty  days,  or,  excluding  holidays  and  Sundays, 
one  hnndred  and  thirty-six  working  days.  During  this  time  197.33  mileaof  main 
line  and  24.8r)  miles  of  side  line  were  run,  making  a  total  of  22K2.19  ndlea^or  an  aver- 
age of  1.63  miles  per  working  <lay ;  this  being  ran  in  both  direotionBy  makes  the  daily 
average  3.26  miles  of  single  line. 

'I'he  instruments  used  were  Kern  precise  level  No.  4,  Fanth  babble  No.  214,  and  Kern 
precise  leveling  rods  Nos.  Will  and  XIX.  The  rod  supports  for  taming  points  were 
footplates  and  pins ;  the  footplates  were  used  on  most  of  the  line,  the  soil  oeing  mostly 
of  a  sandy  nature,  pins  being  nsttd  only  in  woodland. 

lioMte,—'Vhe  line  commenced  at  P.  B.  M.  65  on  Eagle  street  in  St.  Paml,  If  inn.,  and 
followed  the  Chicago,  Milwaukee  and  St.  Paul  Short  Line  Railway  to  UniTersity 
avenue  in  East  Minneapolis,  Minn. ;  through  East  Minneapolis  on  streets,  then  fol- 
lowed the  wagon  roads  neari'St  the  river  on  the  left  bank  to  Brainerd,  Minn.,  except 
a  few  miles  where  the  ruilroad  track  was  used  or  the  line  made  cat  ofTs  across  fields 
and  woo<iland;  at  North  Brainerd  the  line  crossed  the  river  and  followed  the  wag<m 
road  on  right  bank  to  a  ]>oint  opposite  the  mouth  of  Rabbit  River;  then  throngh  the 
timber  about  4  miles  and  crossed  back  to  left  bank  one-fourth  of  a  mile  above  the 
mouth  of  Kabbit  Kiver:  from  this  point  to  DeanH  Brook  the  line  followed  the  left 
bank  of  the  river  thron<rh  the  woimIs,  cutting  otf  a  few  sharp  bends:  from  Deans 
Brook  to  Aitkin.  Minn.,  the  line  followed  the  wagon  road  and  ended  at  @  Lower  Base, 
1  mile  above  Aitkin. 

The  (liiferent  kinds  of  ground  leveled  over  in  the  main  line  are  aboat  as  follows: 
Wagon  roads,  l'^'^  miles;  railroads,  17  miles;  paved  streets, 3  miles;  caltivated  fields, 
14  miles;  woo<lland  and  along  river  l>ank,30  miles. 

Connections  irith  former  lereh. — A  line  of  ordinary  levels  was  ran  over  this  part  ot 
the  river  in  1874,  under  the  directitm  of  United  States  engineer  office  at  St.  Paal. 
Minn,  (nee  Corps  of  Kngini'ers  Ucpoi-t,  1881,  p.  1813) ;  but  the  bench  marks  establiahed 
were  mostly  of  such  a  temporary  character,  being  nearly  all  nails  in  trees,  and  their 
descriptions  so  indefinite,  that  but  few  connections  were  made  with  this  line. 

TheMC  connections  are  shown  in  the  following  tabulation: 

Table  showing  comparison  of  precise  levels  with  ordinary  leveli  rum  im  1874* 


Point  of  oompsrison. 


Zero  of  signal  snrviee  gaoce  at  St.  Paul,  Minn 

T.B.  M.  110.  oppoRit«>  month  of  Sank  iiiver 

V.  U.  M.  Sanitjurium  at  Brainerd,  Minn 

Top  of  tie  on  Northern  Paciiio  K.  R.  at  east  end  of 
depot  at  Aitkin,  Minn 


Distance 

from  St. 

Panl  as 

per  line 

run. 


UiU: 


83 
154 

107 


Precise* 
level  elera- 
tion  abore 
mean  Galf 
level  (pre 
Uminary 

value). 


FtdL 

683.834 
1,003.532 
1,207.604 

1,208.920 


Elevation 

above  aea 

level  bj 

report  ini, 

ordinary 

levels. 


fWt 


1,004.6»0 
1.200.810 

1,211.853 


Dlaertp- 
anqy. 


— 0. 

+  1. 


Connection  with  bench  mark  on  Pillsburj  Hall  at  Minnesota  State  UniTerei^  in 
East  Minneapolis,  established  by  Prof.  William  Hoag  under  the  direction  of  United 
States  Coast  and  Geodetic  Survey,  gives  the  following  comparison: 


Elevation  above  mean  Gulf  level  (preliminary  value)  by  M.  R.C. levels  ....  847.065 
Elevation  above  mean  Gulf  level  (]>relin)innry  value;  by  Professor  Hoar's 
levels 846.965 


Discrepancy • 100 

Bench  marks. — The  tile  and  pipe  bench  marks  nsed  were  of  the  standard  form  as 
modified  in  18()8.  For  des<*Tiptiou  see  note  under  the  head  of  "  Desoriptiona  and 
elevations  of  precise-level  bench  marks.''  Other  bench  marks,  each  as  copper  bolts 
leaded  into  Htone  foundations  and  bridge  piers,  H(|uan>H  cut  in  Htone,  and  nails  in 
roots  of  trees  were  establiHhcd.  All  of  the  stone  line  bench  marks  on  the  left  bank 
(except  ^^)  between  -^''  in  MiuneapoliH  and  ^jj**  in  Aitkin  were  connected  with.  The 
descriptions  of  all  the  P.  B.  M.'s  and  such  T.  B.  M.'s  as  are  of  a  permanent  nature  and 
may  be  nsed  in  the  near  future  are  appended. 

Methods  of  field  work, — The  methods  pursued  are  those  described  in  the  latest 
instractions  for  precise  leveling,  issaed  by  the  Mississippi  Biver  Commisaion. 


APPENDIX  W  W — ^BEPOET  OP  MISSISSIPPI  BIYEB  COMMISSION.     3407 


ImtrumenUH  conetanU. 
[X«m  teletoope  No.  4.] 


Date  of  olMervatioD. 


Apr.  20, 1898 
Oct.  29,1898. 


Bates  to  be  uaed  between— 


Aug.  1-Nov.  12, 1898 


Ineqnality 
of  naf[B= 
correotion 
Plnmilli. 
metera  per 
meter. 


•0.045 
.  .042 


Wire  inter- 
val in  mill!, 
meters  per 
meter. 


4.29 
4.26 


Value  of  one  divUian  of  level  tube,  Fauth  No,  £14. 


Date  of  obeervation. 


Apr.  20. 1898 
Oct.  20, 1898 . 


Datee  to  be  used  between— 


.Tone  ^Aug.  1, 1898  . 
Ang.  1-Nov.  12, 1898. 


Value  in 

eeoonde 

of  arc. 


2.64 
2.84 


Value  in 
roilliroeters 
per  meter. 


0.01279 
.01133 


Distance 

In  meters 

at  which  1 

diviflinn 
subtends  1 
millimeter. 


78.2 
88.8 


Value  of  the  correotion  ''A''  for  rods  XVIII  and  XIX  it  56  millimeters,  as  deter- 
mined April  20, 1898.  In  the  office  redaction  the  standard  length  of  1  meter  on  rods 
XVI II  and  XIX  has  been  taken  to  be  1  00012  metern,  this  valne  being  a  mean  between 
the  values  determined  for  these  rods  by  O.  W.  Ferguson,  in  1891  and  1893.  (See 
Chief  of  Engineers  Report,  1893,  p.  3960.) 

Besulte, 

Km.  ICIlee. 

Length  of  main  line  completed 317.572  =  197.33 

Length  of  side  line  completed 40.013=  24.86 

Total 357.585  =  222.19 

« 

The  main  line  is  composed  of  268  stretches,  the  ayerage  length  of  stretch  being 
1,185  meters. 

The  direct  and  reverse  lines  diverge  irregularly  from  the  mean  for  33  miles,  where 
they  are  =f  10.4  millimeters,  being '^.8  millimeters  apart;  then  they  converge  and 
coDie  together  48  miles  It'om  the  initial  point:  then  they  run  very  near  together, 
crossing  and  reorossing,  for  the  next  26  miles;  tnen  they  begin  to  diverge  and  reach 
the  maximum  divergence  of  ^  15.76  millimeters,  being  31.52  millimeters  apart  at 
162  miles  from  the  initial  point:  then  they  vary  irregularly  until  the  end  of  the  line 
at  Aitkin,  where  they  are  =p  12.95  millimeters  or  25.90 millimeters  apart.  This  shows 
that  there  are  no  constant  errors  of  any  considerable  magnitude  in  the  work. 

Of  tbe  2^  stretches  in  the  mainline,  only  10  failed  to  close  inside  the  prescribed 
limit  on  first  trial.  Of  these,  5  were  closed  inside  the  limit  by  running  a  third  line, 
and  5  were  closed  inside  the  limit  by  running  a  fourth  line,  no  more  than  four  lines 
being  run  in  any  stretch.  All  side  lines  dosed  inside  of  the  prescribed  limit  on  first 
trial,  except  1,  where  a  third  line  was  run. 

All  results  obtained  have  been  retained  in  the  computations,  there  being  no  dis- 
crepancies large  enough  to  justify  their  being  discarded  on  account  of  accidental 
errors.  The  largest  closure  between  any  pair  of  lines  is  11.1  millimeters  on  a  stretch 
1,304  meters  long.  The  largest  variations  from  the  mean  result  of  any  stretch  are 
one  of  7.32  millimeters  and  one  of  6  millimeters. 

The  probable  error  in  the  final  elevation  of  @  lower  base  at  Aitkin  is  computed 
throngn  the  probable  error  of  each  stretch  in  the  317.572  kilometers  is  =f  9.66  milli- 
meters. 

The  probable  error  per  kilometer  in  the  main  line  is  =f  0.54  millimeters. 

To  connect  the  work  at  St.  Paul  6  bench  marks  were  connected  with,  and  by 
giving  eaeh  of  these  equal  weight  an  adjusted  elevation  of  223.8444  meters  is 
obtained  for  P.  B.  M.  65,  and  the  reductions  in  tbe  tabulation  have  been  made  from 
this  elevation,  which  di£fers  only  0.5  millimeters  from  the  former  elevation  for 
P.  B.  M.  65. 
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TABULATION  OF  PRBCIBX  LBVXL  BB8ULT8,  FROM  IT.  TACL,  Hnxm.,  TO  ATrKOi,  Mm. 

In  the  following  tabnUtion,  oolnmn  1  gires  the  bench  mark  under  eoiieidar»tion. 
P.  B.  M.  denotes  a  permanent  precise  bench  mark,  and  T.  B.  M.  denotes  a  temponiy 
precise  bench  mark,  bnt  in  some  cases  it  is  onite  pennanent. 

Column  2  gives  the  bench  mark  from  which  the  bench  mark  in  colnmB  1  was 
determined. 

Column  3  gives  the  distance  mn  between  the  bench  marks  in  the  two  preoeding 
columns. 

Column  4  (rives  the  total  distance  of  the  bench  mark  nnder  consideration  from 
the  initial  point,  1.  e.,  P.  B.  M.  65. 

Column  5  gives  the  direction  each  line  was  mn. 

Column  6  gives  the  difference  in  elevation  between  the  bench  marks  in  ^M>lnmiw  1 
and  2  determined  by  each  mn,  with  its  nroper  sign  and  the  mean  of  all  the  rnna. 

Column  7  gives  the  residuals  fonnd  by  subtracting  each  resnlt  from  tho  mean 
result. 

Columns  8  and  9  give  the  algebraic  sum  of  the  residnais,  and  show  at  ereiy 
bench  uiark  the  amount  that  the  two  independent  (direct  and  laverte)  lines  diveigs 
from  the  mean. 

Column  10  gives  the  probable  error  of  each  stretch,  computed  by  the  fonnnla 

r=0.(r745J?^!L. 
V  m(m-l) 

Column  11  gives  the  probable  error  for  each  bench  mark  when  letered  to  the  fiitl 
bench  mark,  or  starting  point;  computed  by  the  formula  R=:^^i*. 

Column  12  gives  the  rod  correction  that  has  been  applied  to  the  elovmtion  of  each 
bench  mark  to  correct  the  meter  on  rods  used  to  the  standard  meter. 

Columns  13  and  14  give  the  elevations  of  the  bench  marks  in  colnnin  1  in  meteis 
and  feet.    Value  of  1  meter =3.2808693  feet. 

Immediately  following  this  report  will  be  fonnd  a  description  of  the  methods 
which  have  been  followed  in  doing  precise  level  work. 

Respect AiUy  submitted. 

W.  8.  WiLUAMB,  BmrH^mr. 
Capt.  Mason  M.  Patrick, 


Table  No.  4. 

DSSCRIPTIONS  and  ELBYATIONS  OF  PRECISE  LEVEL  BENCH  MARKS,  8T.  FAUIiy  Mm., 

TO  AITKIN,  MINN. 

(SeMon  of  1898.    W.  a  WiUiuaa,  levskr.] 

Elevations  are  expressed  in  both  meters  and  feet  above  the  Cairo  datnm  plane. 

One  meter  is  taken  as  3.2808693  feet. 

Preliminary  value  of  mean  Gnlf  level  at  Biloxi,  Miss.,  is  2L26  feet  above  the  Cairo 
datnin  plane. 

The  letters  P.  B.  M.  denote  a  precise  level  bench  mark  which  is  set  with  apeoial  eaie 
so  as  to  be  practically  permanent;  those  described  as  a  tile  and  pipe  oonaiat  of  a 
vitritied  tilo  18  by  18  by  4  inches,  in  the  center  of  which  is  set  vertically  with  lead 
a  three-eighths-inch  copper  bolt,  the  upper  end  being  a  little  above  the  upper  sur- 
face of  the  tile.  Surrounding  the  bolt  on  the  surface  of  the  tile  is  the  insoriptton 
"  Mississippi  River  Commission,  1898,  U.  6.,  P.  B.  M.''  This  tile  is  buried  in  the 
ground  from  3  to  3i  feet  beneath  the  surface.  On  top  of  the  tile  is  ^aced  a  i-inch 
wrou^ht-iron  ^as  pipe  4  feet  long  concentric  with  the  copper  bolt;  the  lower  end  of 
the  pipe  is  split  into  quarters  and  spread  out  to  prevent  the  pipe  from  heaving  by 
frost  or  being  pulled  up.  A  oast  bruHs  cap  fits  over  the  top  of  thepip^  and  ia  riveted 
thereto.  The  cap  has  the  following  inscription  in  sunken  letters  ''Misaiseippi  River 
Commission,  $250  fine  for  disturbing  this  mark.  1898.  P.  B.  M.,  U.  8.  Latitude. 
Longitude.  Elevation  above  sea."  The  elevation  of  the  top  of  the  cap  ia  determined; 
the  structure  has  thus  two  bench  marks.  The  letters  T.  B.  M.  denote  a  temporaiy 
bench  mark  whose  elevation  is  as  well  determined  aH  that  of  a  P.  B.1C;  thoee  dt- 
scribed  are  considered  practically  permanent  for  a  number  of  years. 

All  witness  trees  are  blazed  with  a  A  facing  the  bench  mark. 

P.  B.  M.  65  is  in  St.  Paul,  on  the  southeast  corner  of  Washington  and  Eagle  streeti^ 
9.2  feet  from  the  south  side  of  Washington,  1  foot  above  the  old  oity  storehonas 
which  stands  on  the  east  side  of  Kagle,  in  center  of  a  regulation  tile  18  inohea  aqnaro 
and  4  inches  thick  set  2|  feet  below  the  surface  of  the  ground,  being  the  top  of  a 
three-eighths-inoh  copper  bolt  leaded  ver^oally.    EstabBshed  in  1881* 
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Elevatiou  223.8444  meters,  734.404  feet. 

T.  B.  M.  1  (FergasoD,  1891)  is  in  St.  Paul  on  the  southeast  corner  of  Washington 
and  Eagle  streets,  on  oorbiug,  directly  over  the  center  of  inlet  grating,  heing  the 
highest  poiDt  in  square  cut  in  the  granite. 

Elevation,  224.5255  meters,  736.639  feet. 

T.  B.  M.  67  is  in  St.  Paul,  on  left  bank  of  the  Mississippi  River,  on  the  shore  pier 
of  the  Wabasha  Street  Bridge;  ou  the  northwest  comer  of  the  upper  pier,  6  inches 
from  bridge  seat  stone;  heing  the  top  of  oopper  bolt  leaded  vertically,  marked 

"0      Established  in  1891. 

'  Elevation,  222.0675  meters,  728.574  feet. 

P.  B.M.  <i8  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River  on  lower  wing 
wall  of  Chicago,  St.  Paul  and  Kansas  City  Railway  (now  Chicago  Great  Western 
Railway)  Bridge,  4.76  feet  above  the  lower  end  of  bridge  seat  course  and  2.75  feet 

back  from  its  front  edge,  being  top  of  copper  bolt  leaded  vertically,  marked     p 

Established  in  1891. 

Elevation,  220.4214  meters,  723.174  feet. 

P.  B.  M.  70  is  in  St.  Paul,  about  100  feet  west  of  Jackson  street,  on  north  side  of  rail- 
road tracks,  opposite  the  Diamond  Jo  freight  depot,  at  the  east  end  of  retaining  wall 
and  4  inches  back  of  its  face,  being  the  top  of  copper  bolt  leaded  in  regulation  tile. 
Established  in  1891. 

Elevation.  220.8679  meters,  724.639  feet. 

Old  U.  S.  B.  M.  *'A''  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  the 
lower  bench  of  retaining  wall  of  embankment  of  the  Chicago,  St.  Paul  and  Kansas 
City  Railway  Bridge  (now  Chicago  Great  Western  Railway),  being  the  highest  point 
in  ring  cut  in  top  of  stone,  marked  0. 

Elevation.  22l.6.'t78  meters,  727.165  feet. 

T.  B.  M.  23  is  in  St.  Paul,  Minn.,  being  a  square,  D,  out  in  top  stone  on  north  end  of 
east  abutment  of  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge  over  Pleasant 
avenue,  a  quarter  of  a  mile  east  of  Ridgewood  Station ;  square  is  about  4  inches  from 
northwest  corner  of  stone. 

Elevation,  254.6941  meters,  835.618  feet. 

T.  B.  M.  22  is  in  St.  Paul,  Minn.,  on  north  end  of  east  abutment  of  Chi($ago,  Mil- 
waukee and  St.  Paul  Railway  Bridge  over  Victoria  street,  50  meters  east  of  Ridge- 
wood Station  on  Chicago,  Milwaukee  and  St.  Paul  Railway  Short  Line,  between  St. 
Panl  and  Minneapolis;  neing  the  highest  point  in  square  out  in  top  of  stone,  8  inches 
from  the  northwest  comer  of  stone,  marked  U.  O  S. 

Elevation,  258.5532  meters,  848.279  feet. 

P.  B.  M.  Macalester  is  a  tile  and  pipe  on  south  side  of  the  Chicago,  Milwaukee  and 
St.  Panl  Railway  Short  Line,  between  St.  Paul  and  Minneapolis,  250  meters  east  of 
Snelling  avenue,  16  rail  lengths  east  of  center  of  Macalester  Station,  U  meters  south 
of  center  of  south  track,  3^  meters  east  of  10-inch  cotton  wood,  on  which  is  located 
X,  B.  M.  19. 

Elevation  bolt  in  tile^  290.4784  meters,  953.022  feet. 

Elevation  cap  on  pipe,  291.6879  meters,  956.990  feet. 

T.  B.  M.  18  is  in  St.  Paul,  Minn.,  on  west  abutment  of  Chicago,  Milwankee  and  St. 
Paul  Railway  Bridge  over  Prior  avenue,  about  30  meters  east  of  center  of  Marian 
Park  Station,  about  10  inches  from  the  south  and  east  edges  of  stone  at  southeast 
corner  of  south  end  of  abutment,  marked  U.  O  S. 

Elevation,  283.1596  meters,  929.010  feet. 

T.  B.  M.  16  is  on  the  Pelham  Street  Bridge  over  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  tracks,  about  70  meters  east  of  Desnoyer  Park  Station  in  west  end  of 
St.  Paul,  Minn. ;  being  a  sqnare  cut  on  the  southwest  corner  of  stone  pedestal  under 
west  column  on  north  side  of  tracks,  marked  U.  D  S. 

Elevation,  271.1240  meters,  889.522  feet. 

T.  B.  M.  14  is  a  nail  in  root  of  14-inch  cotton  wood  tree,  abont  12  meters  west  of 
Chicago,  Milwaukee  and  St.  Paul  Railway  track,  80  meters  south  of  intersection  of 
Dartmouth  street  and  railroad  track,  near  Prospect  Park  in  East  Minneapolis,  Minn. 

Elevation,  259.3150  metei-s,  850.779  feet. 

T.  B.  M.  13  is  a  square  cut  in  northeast  corner  of  top  of  large  square  granite  stone 
on  north  side  of  entrance  to  State  University  grounds  in  Southeast  Minneapolis, 
Minn.,  at  northwest  comer  of  University  avenue  and  Fifteenth  avenue  SE. 

Elevation  262.3066  meters,  860.594  feet. 

P.  B.  M.  University  Campus  is  a  copper  bolt  in  center  of  stone  post  in  Minnesota 
State  University  campus  in  southeast  Minneapolis,  on  north  side  of  Pleasant  street,  1 
meter  north  of  granitoid  walk,  34  meters  west  of  intersection  of  Pleasant  street  and 
street  running  along  in  front 'Of  UniverHity  buildings,  15  meters  south  of  Mechanic 
Arts  building;  stone  post  is  about  6  inches  above  ground* 

Elevation,  263.0087  meters,  862.897  feet. 
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P.  B.  M.  Pillsbary  Hall  is  a  horizontal  line  in  center  of  bronze  plate  set  into  wall 
of  tower  on  north  side  of  the  soath  entrance  to  Pillsbnry  Hall  at  Minnesota  State 
University  in  sontheast  Minneapolis,  Minn.;  it  is  18  inches  above  p^round  and 2 
meters  irom  junction  of  tower  and  wall  of  main  bnilding  on  north  side  of  tower. 
Bronze  plate  marked  with  the  letters  ''  U.  S.  C.  and  G.  S." 

Elevation,  264.6631  meters,  868.325  feet. 

T.  B.  M.  12  is  a  square  cut  on  top  of  stone  cover  of  catch  basin  at  southwest  comer 
of  University  avenue  and  Tenth  avenue,  southeast  Minneapolis,  Minn.,  3  inches 
back  of  curb  line  on  west  side  of  University  avenuci  marked  U.  D  S. 

Elevation,  268.6407  meters,  848.566  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  southeast  Minneapolis,  Minn.,  on  left  bank  of 
Mississippi  River,  about  150  meters  below  end  of  Great  Northern  Railway  brid;;e 
over  the  Mississippi  River  below  St.  Anthony  Falls,  one-half  meter  west  of  west 
right-of-way  fence  of  Great  Northern  Railway,  and  5  meters  north  of  corner  of  fene«. 

Elevation  bolt  in  tile,  248.2471  meters,  814.466  feet. 

Elevation  cap  on  pipe,  249.4601  meters,  818.446  feet. 

P.  B.  M.  Great  Northern  is  a  square  cut  in  top  of  west  end  of  south  abutment  of 
bridge  on  University  avenue  over  Great  Northern  Railway  tracks  on  Second  ave- 
nue, northeast  Minneapolis,  Minn.,  in  center  of  abutment,  6  inches  from  west  end; 

U.S. 

matked     D 

P  B.  If. 

Elevation,  264.6036  meters,  868.130  feet. 

P.  B.  M.  Brewery  office  is  a  square  cut  in  the  north  end  of  lowest  step  of  main 
entrance  to  the  office  of  the  Minneapolis  Brewing  Company,  on  the  east  side  of  Mar- 
shall street,  between  Twelfth  and  Thirteenth  avenues,  northeast  Minneapolis,  Minn. ; 

U.S. 

step  is  1  inch  above  sidewalk,  marked      D 

P  B  M 

Elevation,  254.9855  meters,  836.574  feet. 

T.  B.  M.  11  is  a  square  out  on  top  of  north  end  of  east  abutment  of  Northern  Paoiiio 
Railway  bridge  over  the  Mississippi  River  at  end  of  Seventeenth  avenue,  northeast 
Minneapolis,  Minn.;  square  Is  8  inches  from  north  edge  and  5  inches  from  west  edge 
of  top  stone  of  abutment,  2.3  meters  above  bridge  seat. 

Elevation,  258.4529  meters,  847.950  feet. 

P.  B.  M.  Gluck  is  a  copper  bolt  leaded  vertically  into  top  of  water  table  at  south- 
east comer  of  main  bnilding  of  Gluck's  Brewery,  on  west  side  of  Marshall  street, 
between  Twentieth  and  Twenty- Mrs t  avenues,  northeast  Minneapolis,  Minn.,  17 
meters  firom  iron  gate  on  Marshall  street;  bolt  is  4.3  feet  above  ground,  marked 

U.S. 

O 

P  B    M. 

'  Elevation,  259.5656  meters,  851.601  feet. 

T.  B.  M.  1  is  a  wire  nail  in  west  root  of  10-inoh  oak  on  west  side  of  Marshall 
street,  Minneapolis,  Minn.,  second  tree  from  lower  end  of  row  along  vacant  lots  oppo- 
site Republic  Elevator,  about  100  meters  above  P.  B.  M.  ^|^. 

Elevation,  259.8054  meters,  852.387  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  on  left  bank  of  Mississippi  River  one-fourth  meter 
north  of  a  fence  on  north  line  of  Twenty-seventh  avenue,  northeast  Minneapolis, 
Minn.,  5  meters  east  of  fence  corner  and  72  metera  west  of  west  line  of  Marshall 
street. 

Elevation  bolt  in  tile,  259.2130  meters,  850.444  feet. 

Elevation  cap  on  pipe,  260.4265  meters,  854.425  feet. 

T.  B.  M.  3  is  a  square  cut  in  southwest  corner  of  stone  doorstep  at  main  entrance 
to  Louis  OpshaFs  hotel  and  saloon,  on  northeast  corner  of  Marshall  street  and 
Forty-second  avenue,  northeast  Minneapolis,  Minn.,  property  of  Minneapolis  Brew- 
ing Company.    Marked  U.  D  S. 

Elevation,  260.1313  meters,  853.457  feet. 

T.  B.  M.  4  is  ar  wire  nail  in  root  on  southwest  side  of  15-inch  cottonwood  in  pasture 
on  east  side  of  road,  opposite  residence  of  Mrs.  Fridley,  980  meters  above  T.  B.  M.  3. 

Elevation,  259.7793  meters,  852.302  feet. 

T.  B.  M.  5  is  a  wire  nail  in  west  root  of  8-inch  elm  tree,  on  fence  line  on  river  side 
of  road,  125  meters  above  angle  in  road  and  325  meters  above  P.  B.  M.  ^^. 

Elevation,  259.8475  meters,  852.526  feet. 

P.  B.  M.  ^f^  is  a  tile  and  pipe  about  three-fourths  of  a  mile  above  upper  limits  of 
Minneapolis,  Minn.,  and  one-iourth  of  a  mile  above  center  line  of  section  27,  on  left 
bank  of  Mississippi  River,  at  junction  of  fences,  one-half  met^r  west  of  fence,  on 
west  side  of  wagon  road  and  one-half  meter  south  of  fence  running  west  from  road, 
about  75  meters  back  from  river  bank,  500  meters  above  angle  in  road,  200  meters 
below  another  angle  in  road. 

Elevation  bolt  in  tile,  259.6595  meters,  851.909  feet. 

Elevation  cap  T)n  pipe,  260.8666  meters,  855.889  feet. 

T.  B.  M.  6  is  a  wire  nail  in  root  of  15-inch  elm  at  angle  in  wagon  road  1  mile 
above  P.  B.  M.  H^,  10  meters  above  residence  of  C.  C.  Hays,  on  river  side  of  road. 
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Elevation.  268.4202  meters,  864.247  feet. 

T.  B.  M.  7  is  a  wire  sail  in  root  of  12-inch  elm  in  ftont  of  deserted  house  on  riTer 
side  of  public  road  1^  miles  above  P.  B.  M.  ^jp. 

Elevation,  261.6132  meters,  858.319  feet. 

T.  B.  M.  8  is  a  wire  nail  in  north  root  of  20-inch  oottonwood  in  front  of  Fridley 
post-office  and  grocery  store  at  Fridley  mill,  on  left  bank  of  Mississippi  River, 
about  5  miles  above  Minneapolis,  Minu.;  the  tree  is  the  npper  one  of  tnree  trees, 
and  the  nail  is  18  inches  from  the  trunk  of  the  tree. 

Elevation,  260.4708  meters,  854.571  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  about  3^  miles  above  the  city  limits  of  Minneapolis, 
Minn.,  about  one-half  mile  ahove  Fridlev  post-office,  100  meters  back  from  left  bank 
of  river,  on  property  of  McMullen,  one-half  mile  above  Rice  Creek,  one-half  meter 
south  of  an  east  and  west  fence  along  south  side  of  cultivated  strip  and  at  corner  of 
timber.    Blazed  trees:  10-inch  oak, ^9^—2.6  meters;  6-inch  oak,  267^—4.6  meters. 

Elevation  bolt  in  tile,  264.4220  meters,  867.534  feet. 

Elevation  cap  on  pipe.  265.6340  meters,  871.510  feet. 

T.  B.  M.  9  is  a  wire  nail  in  root  of  14-inch  oak  12  meters  east  of  public  road,  three- 
fourths  of  a  mile  above  Fridley  mill,  about  90  meters  above  comer  of  cultivated  field 
on  west  side  of  road,  and  40  meters  below  culvert  under  road. 

Elevation,  267.1052  meters,  876.337  feet. 

T.  B.  M.  10  is  a  wire  nail  in  south  root  of  a  10-inch  post  oak  25  meters  west  of  wagon 
road,  li  miles  above  Fridley  mill,  10  meters  west  of  large  post  oak,  235  meters  north 
of  j  unction  of  roads,  and  75  meters  south  of  corner  of  cultivated  field.  Tree  marked 
with  a  triangular  blaze. 

Elevation,  268.2923  meters,  880.232  feet. 

T.  B.  M.  26  is  a  nail  in  east  root  of  a  double  oak  tree  on  west  side  of  public  road 
3i  miles  above  Fridley  mill,  trees  10  inches  in  diameter,  on  property  of  John  Cole- 
man and  about  100  meters  above  his  residence,  on  river  side  of  road  5  meters  from 
fence.    lYee  marked  with  a  triangular  blaze. 

Elevation,  274.6093  meters,  900.957  feet. 

T.  B.  M.  27  is  on  brick  scboolhouse  on  public  road  between  Minneapolis  and  Anoka, 
Minn.,  on  left  bank  of  Mississippi  River,  4i  miles  above  Fridley  mill  and  6^  miles 
below  Anoka;  heing  a  square  out  on  north  end  of  lower  step  at  front  entrance  to 
scboolhouse,  near  @  Dunn. 

Elevation,  276.7386  meters,  907.943  feet. 

P.  B.  M.  @  Dunn  is  a  tile  and  pipe  on  propertv  of  John  Dunn,  S  W.  i,  8E.  i.  Sec.  26, 
T.  31,  R.  24, 250  meters  west  of  nver  roaa  on  left  bank  of  river,  about  9  miles  above 
upper  limits  of  Minneapolis,  Minn.  Station  in  timber  opposite  first  augle  in  road, 
120  meters  above  Dunn's  (brick)  scboolhouse.  Blazed  trees:  12- inch  oak, 298^— 7.4 
meters;  10-inch  oak,  353^—8.4  meters;  12-inch  oak,  67^ — 3.8  meters;  8-inch  oak, 
143^—3.4  meters. 

Elevation  bolt  on  tile,  273.5463  meters,  897.470  feet. 

Elevation  cap  on  pipe,  274.7609  meters,  901.454  feet. 

T.  B.  M.  29  is  on  ^orthem  Pacific  Railway  bridge  over  Coon  Creek,  about  5  miles 
below  Anoka,  Minn. ;  being  a  square  cut  in  granite  stone  on  top  of  west  end  of  north 
abutment  of  bridge. 

Elevation,  266,9278  meters,  875.755  feet. 

T.  B.  M.  30  is  at  Junction  of  Coon  Creek  post-office  road  with  Minneapolis  and 
Anoka  road,  about  4^  miles  below  Anoka;  being  a  nail  in  root  of  tree  in  comer  of 
yard  at  the  residence  of  John  Dunn. 

Elevation,  269.1499  meters,  883.046  feet. 

P.  B.  M.  >}^  is  a  tile  and  pipe  on  left  bank  of  river,  about  200  meters  above  Dunn 
Island,  three-fourths  of  a  mile  above  mouth  of  Coon  Creek,  at  the  edge  of  timber, 
100  meters  back  ftom  river  bank,  on  slope  uear  the  foot  of  bench,  40  meters  nortb  of 
east  and  west  wagon  road,  on  property  of  John  Dunn.  Blazed  trees :  20-inch  oak, 
790—4.2  meters;  15-inch  oak,  152°— 7.0  meters;  15  inch  oak,  199°— 7.9  meters. 

Elevation  bolt  in  tile,  260.7780  meters,  855.578  feet. 

Elevation  cap  on  pipe,  261.9834  meters,  859.533  feet. 

P.  B.  M.  @  Powell  is  a  tile  and  pipe  on  south  side  of  river  road  about  3i  miles 
below  Anoka,  Minn.^  on  left  bank  of  river,  on  section  line  between  sections  16  and 
21,  T.  31,  R.  24,  on  line  between  property  of  George  Smith  and  Lewis  Greenwald,  2 
meters  north  of  south  road  fence,  directly  south  of  residence  of  8.  J.  Powell,  one- 
half  mile  below  district  school  No.  2.  Blazed  trees:  10-inch  scrub  oak,  101^—12.5 
meters;  24-inch  sorob  oak,  do^  25'— 12.3  meters. 

Elevation  bolt  in  tile,  270.5714  meters,  887.709  feet. 

Elevation  cap  on  pipe,  271.7864  meters,  891.696  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  on  top  of  left  bank  of  river  about  2f  miles  below 
wagon  bridge  over  Mississippi  River  at  Anoka,  Minn.,  1  meter  south  of  east  and 
west  fence  on  section  line  between  sections  17  and  20,  T.  31  N.,  R.  24  W.,  about  150 
meters  west  of  section  comer  iJ  i^,  on  property  of  Charles  L.  Gibbs.  Blazed  tree: 
8-inch  oak,  301^—^.5  meters. 
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Elevation  bolt  in  tile,  267.1984  meters,  876.643  feet. 

Elevation  cap  on  pipe,  268.4066  meters,  880.607  feet. 

T.  li.  M.  34  is  a  wire  nail  in  eaHt  root  of  15-iuoh  poet  oak,  on  west  side  of  pnblie 
road  about  1  mile  bolow  Anoka,  Minn.,  about  30  meters  above  D.  W.  Benton's  Lonse. 

Eb^vation,  272.il UK)  meters,  8i>5.412  feet. 

T.  B.  M.  36  is  in  Anoka,  Minn.,  beiii};  tbe  extreme  top  of  ftre  hydrant  on  east  aide 
of  Minneapolis  road,  40  meters  soutb  of  its  intersection  with  Third  avenne. 

Elevation,  273.r>.TJl  meterH,  K)7.423  feet. 

P.  B.  M.  Anoka  is  on  wa^tm  liridge  over  MissisHippi  River  at  Anoka,  Minn.,  being 
tbe  top  of  a  copper  bolt  leaded  vertically  into  ttiu  top  of  upper  end  of  first  pier 

from  left-bank  end  of  bridge,  or  pier  between  abutment  and  draw  pier,  2  feet  from 

c.  s. 
extreme  upper  point  of  pier,  marked     0 

Elevation,  265.090<)  meters,  869.729  feet.' 

Tbe  gauge  at  Anoka  is  a  Htatl*  ^auge,  fastened  to  the  downstream  end  of  pier  between 
abutment  on  left  bank  and  tbe  draw  pier  of  wagon  bridge  over  the  MloaiMippi  RiTsr 
at  Anoka,  Minn. 

Elevation  of  zero,  848.762  feet. 

P.  B.  M.  '^^  is  a  tile  and  pipe  in  Anoka,  Minn.,  on  left  bank  of  liyer,  600  meten 
above  wagon  bridge  over  MisHissippi  River,  in  Rice  street,  one-fourth  of  a  meter 
north  of  fence  on  south  line  of  street,  and  about  75  meters  east  of  where  Rice  atreet 
ends  on  river  bank.     Blazed  10-inoh  onk,  270^ — 42  meters. 

Elevation  bolt  in  tile,  262.1H)i)l  meters,  862.570  feet. 

Elevation  cap  on  pipe,  2()4.1223  meters,  866.551  feet. 

P.  B.  M.  ^-  is  a  tile  and  pipe  3  miles  above  Anoka,  Minn.,  on  pnblio  road  800 
meters  back  from  left  bank  of  river,  opposite  foot  of  Clouqnet  Island,  in  corner  of 
fence,  1  meter  west  of  fence  on  west  side  of  road,  on  property  of  A.  J.  Smith,  and 
14  meters  south  of  a  point  opposite  soutb  end  of  Smith's  boose.  Blazed  IS-inoh  elm, 
312^—6.8  meters. 

Elevation  bolt  in  tile,  267.4!)21  meters,  877.607  feet. 

Elevation  cap  on  pipe,  268.7001  meters,  881.571  feet. 

T.  B.  M.  43  is  a  nail  in  root  of  lone  elm  tree  on  west  side  of  pablio  road,  1«860 
meters  above  P.  B.  M.  *^, -. 

Elevation,  270.8051  meters,  8S8.772  feet. 

P.  B.  M.  ^^-^  is  a  tile  and  pipe  on  ri^ht  of  way  of  the  Great  Northern  Railway, 
about  one-half  mile  below  Itas<'a  Station,  about  500  meters  below  schoolhonae,  2U0 
meters  above  foot  of  (ioodwins  Island,  150niet4>rsnl)ove  lower  end  of  railway  curve, 
75  meters  above  a  milepost  marked  S.  107 — St.  P.  33,  one-half  meter  aonth  of  north 
right  of  way  fence. 

Elevation  bolt  in  tile,  271.4635  meters,  900.479  feet. 

Elevation  ca]>  on  pipe,  275.6739  meters,  i)04.450  feet. 

P.  B.  M.  ^*  is  a  tile  and  pipe,  3  miles  below  Elk  River,  Minn..  500  meters  below 
lower  end  of  Island  No.  200,  about  'MH)  meters  bark  from  left  bank  of  river,  at  edge 
of  timber  and  cultivation,  1  meter  toward  river  from  wire  fence  on  property  of  A. 
L.  Stimson,  Sec.  14,  'V.  32,  R.  26  W.,  about  215  meters  below  Stimson'a  hoaae.  Biased 
trees:  10-inch  oak,  323*^—9  meters;  4-incb  oak,  61^—8.6  meters;  4-inoh  oak,  109^^— 
6  meters. 

Elevation  bolt  in  tile,  276.2250  meters,  906.258  feet. 

Elevation  cap  on  pipe,  277.4314  meters,  910.216  feet. 

P.  B.  M.  'p  is  a  tile  and  pipe  on  left  bank  of  river,  150  meters  below  ferry  laodinf 
at  lower  end  of  town  of  Elk  River,  Minn.,  one-half  meter  toward  rlrer  from  west 
right  of  way  fence  of  (vreat  Northern  and  Northern  Pacific  railways,  one-half  meter 
west  from  junction  of  fences  and  nearlv  in  line  with  center  of  north  and  aouth  street 

Elevation  bolt  in  tile,  277.9:{9'»  meters,  911.8^:^  feet. 

Elevation  cap  on  pipe,  271M446  meters,  915.?<;i7  feet. 

T.  B.  M.  54  is  in  Elk  River,  Minn.,  being  a  nail  in  north  root  of  20-inch  black  oak 
on  west  side  of  railroa^l  tracks,  10  rail  lengths  above  center  of  Northern  Pacific 
Raihvav  de])ot,  and  20  meters  above  upper  corner  of  stock  pen. 

Elevation,  281.58iH5  meters,  923.850  feet. 

P.  B.  M.  Elk  River  is  a  s<]iiare  ent  on  top  of  iron  cap  on  top  of  downatrean 
cylinder  of  middle  pier  of  wa^on  bridge  over  Elk  River,  Just  abOYO  miUdam.  1  foot 
from  down  stream  edge  of  cylinder.     Marked  U.  Q  S. 

Elevation,  272.4512  meters,  8H3.»77  feet. 

1\  B.  M.^*' is  a  tile  and  ]>i]ie  opposite  Otsego,  Minn.,  in  north  and  aonth  pnblio 
road,  one-half  meter  west  of  wire  fence  along  e:ist  line  of  road,  about  150  meters  back 
from  left  bank  of  river,  57  meters  north  of  bend  in  road  to  ferry.  Biased  trees: 
5-iueh  oak,  85-^—16.2  meters;  15-inch  oak,  27"=^^  50'— 27.2  meters;  5-inoh  oak,  l^'— lfi.4 
meters. 

Elevation  bolt  in  tile,  279.8513  meters,  918.156  feet. 

Elevation  cap  on  pipe,  281.0574  meters,  922.113  feet. 
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P.  B.  M.  ^1^  is  a  tile  and  pipe  on  left  bank  of  river,  Smiles  below  Monticello,  Minn., 
100  meters  above  head  of  Demicks  Island,  75  meters  from  river  bank^  1  meter  east  of 
wire  fence  along  an  old  wagon  road  running  nearly  north.  Blazed  trees:  18-inch 
oak,  620— 10.2  meters:  18-lnch  oak,  2690—2  meters. 

Elevation  bolt  in  tile,  277.9223  meters,  911.827  feet. 

Elevation  cap  on  pipe,  279.1260  meters,  915.776  feet. 

T.  B.  M.  65  is  on  puolic  road,  about  3  miles  below  Monticello,  Minn.,  20  meters 
below  junction  of  Monticello  road  and  road  to  Big  Lake  Station,  300  meters  above 
P.  B.  M.  ^i^;  being  a  nail  in  south  root  of  10-inch  post  oak^  on  line  of  fence  on  south 
side  of  road,  in  fmnt  of  residence  of  J.  C.  Johnson. 

Elevation,  290.2713  meters,  952.3-12  feet. 

P.  B.  M.  ^^^  is  a  tile  and  pipe  in  public  road,  about  3  miles  below  Monticello,  Minn., 
about  300  meters  east  of  J.  C.  JohuMon's  house,  100  meters  west  of  junction  of  fences, 
in  Sec.  32,  T.  33  N.,  R.  27  W.,  about  6(K)  meters  back  from  left  bank  of  river,  one-half 
meter  south  offence  on  north  line  of  road. 

Elevation  bolt  in  tile,  288.4968  meters,  946.520  feet. 

Elevation  cap  on  pipe,  289.6877  meters,  950.427  feet. 

P.  B.  M.^East  Base  (Monticello  Base  Line)  is  a  tile  and  pipe  in  east  and  west 
public  road  on  north  side  of  river,  about  1  mile  below  a  point  opposite  lower  limits 
of  Monticello,  Minn.,  1  meter  south  of  fence  on  north  line  of  road.  Adjoining  prop- 
erty belongs  to  Mr.  McAllester. 

Elevation  bolt  in  tile,  290.0988  meters,  951.776  feet. 

Elevation  cap  on  pipe,  291.3129  meters,  955.760  feet. 

P.  B.M.(^We8t  Base  (Monticello  Base  Line)  is  a  tile  and  pipe  in  cast  and  west 
public  road  on  north  side  of  river,  opposite  lower  end  of  Monticello,  Minn.,  .about 
2(X)  motel's  below  turn  in  the  road  at  river  bank,  1  meter  south  of  fence  on  north  side 
of  road.    Adjoining  property  belongs  to  Mr.  Taft. 

Elevation  bolt  in  tile,  289.9834  meters,  951.398  feet. 

Elevation  cap  on  pipe,  291.1908  meters,  955.359  feet. 

P.  B.  M.  '^^  is  a  tile  and  pipe  in  east  and  west  public  road,  opposite  upper  end  of 
picnic  grounds  at  lower  end  of  Monticello,  Minn.,  one-half  meter  north  of  fence  on 
south  side  of  road,  about  100  meters  west  of  W.  M.  Taft's  house,  about  100  meters 
back  from  left  bank  of  river,  and  25  meters  west  of  angle  in  fence. 

Elevation  bolt  in  tile,  290.7394  meters,  953.878  feet. 

Elevation  cap  on  pipe,  291.9462  meters,  957.837  feet. 

T.  B.  M.  70  is  on  wagon  bridge  over  Mississippi  River  at  Monticello,  Minn.,  being 
a  square  cut  ou  top  of  stone  cap  of  downstream  cylinder  of  shore  pier  on  left  bank. 
Marke<l  U.  D  S. 

Elevation,  284.5222  meters,  933.480  feet. 

T.  B.  M.  71  is  in  public  road,  one-half  mile  above  Monticello  Bridge,  on  left 
bank  of  river,  being  a  nail  in  root  of  10-inch  oak  tree  on  north  side  of  road,  about  40 
meters  east  of  Mr.  Cole's  residence. 

Elevation,  289.*  298  meters,  951.222  feet. 

P.  B.  M.  ^l^  is  a  tile  and  pipe,  about  2  miles  above  Monticello,  Minn.,  one-hnlf  mile 
below  lower  end  of  Lanes  Island  (also  known  as  Thompsons  fslaiul^,  about  300 
meters  back  from  left  bank  of  river,  one-half  meter  west  of  north  and  south  fence, 
about  80  meters  upstream  from  large  square  two-story  house,  in  line  with  center  of 
north  and  south  road  and  39  meters  south  from  junction  of  fences  at  road.  Road 
makes  nearly  a  right  angle  at  this  point. 

Elevation  bolt  m  tile,  295.6918  meters,  970.126  feet. 

Elevation  cap  on  pipe,  296.9001  meters,  974.090  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe,  5  miles  above  Monticello,  Minn.,  about  400  meters 
above  head  of  Island  No.  163,  about  600  meters  back  from  left  bank  of  river,  iu  corner 
of  fence  on  west  side  of  north  and  south  wagon  road,  on  property  of  Henry  Castle, 
300  meters  back  from  edge  of  timber. 

Elevation  bolt  in  tile,  295.2269  meters,  968.601  feet. 

Elevation  cap  on  pipe,  296.4383  meters,  972.575  feet. 

P.  B.  M.  ^P  is  a  tile  and  pipe  on  public  road,  300  meters  back  from  left  bank  of 
river  at  foot  of  Bear  Island  (No.  161),  one-half  meter  north  of  fence  on  south  side  of 
road  through  John  Dyson's  land,  and  70  meters  downstream  from  his  house. 

Elevation  bolt  in  tile,  300.5088  meters,  985.930  feet. 

Elevation  cap  on  pipe,  301.7137  meters,  989.883  feet. 

P.  B.  M.  ^f  3  is  a  tile  and  pipe  in  public  road,  about  l^  miles  back  from  left  bank  of 
river,  about  2^  miles  above  Bear  Island,  42  meters  down  river  from  junction  of  roads, 
33  meters  down  river  firom  angle  in  fence,  one-half  meter  north  of  wire  fence,  and 
About  250  meters  down  river  from  J.  P.  Anderson's  house. 

Elevation  bolt  in  tile,  301.9640  meters,  900.704  feet. 

Elevation  cap  on  pipe,  303.1719  meters,  994.667  feet. 

T.  B.  M.  87  is  in  public  road,  1.4  miles  above  P.  B.  M.  ^f,  beintr  a  nail  in  north 
root  of  15inch  oak  tree  on  sonth  sideof  road  in  front  of  William  White's  roHidence, 
second  tree  east  of  gate  in  front  of  house,  opposite  a  small  lake  on  north  side  of  road. 
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ElevatioD,  304.5477  luetera,  999.181  feet. 

P.  B.  M.  ^1'^  is  a  ti]A  and  pipe  in  public  road,  about  tbree-fonrtkH  or  a  mile  b.ick 
from  left  bunk  of  river,  3  niiles  below  Clearwater.  Minn.,  on  ftouth  aide  of  road,  I 
meter  west  of  fence  corner  on  north  and  south  section  line  between  property  of  Bar- 
ney PowerH  nnd  property  of  B.  H.  Lee,  about  200  nioten  below  house. 

Klevution  bolt  in  tile,  304.9503  meters,  1000.502  feet. 

Elevation  rap  on  pipe,  306.1610  metero,  1004.474  feet. 

P.  B.  M.  ^S^  IS  a  tile  and  pipe  opposite  Clearwater,  Minn.,  about  200  meters  back 
from  left  bank  of  river,  200  metci-s  above  wagon  road  to  ferry,  on  property  of  W.  .1. 
Kirk,  1|  meters  west  of  fence  running  in  northerly  direction,  ana  92  meters  south 
of  fence  comer.  Blazed  trees:  18-in<li  oak,  224^—7  meters;  15-inch  oak,  2i9^— 7.7 
meters. 

Elevation  bolt  in  tile,  297.2782  meters,  975.831  feet. 

Elevation  cap  on  pipe,  298.4866  nu'ti'rH,  979.296  feet. 

P.  B.  M.  ^{^  18  a  tile  and  pipe  3  niiloH  nboye  Clearwater,  Minn.,  abont  200  meten 
back  from  left  bank  of  river  at  head  of  Island  No.  151,  on  hifi^h  ridjee  in  Jack  oaks, 
abont  100  meters  upstream  from  e<I«j:e  of  timber  and  cultivation,  16  meters  down- 
stream from  east  and  west  wire  fence,  and  on  south  side  of  a  very  lari^e  raviue. 
Blazed  trees:  4-inch  oak,  19^ — 4.6  meters;  12-ineh  oak,  78^—12.9  meters;  15-inch 
oak  319*^  40' 20.1  meters. 

Elevation  bolt  in  tile,  311.1087  meters,  1,020.707  feet. 

Elevation  cap  on  pipe,  312.3154  meters,  1,024.666  feet. 

P.  B.  M.  ^]  ^  18  a  tile  and  pipe  on  public  road  nearly  due  east  of  8t.  Anfj^nsta  Church 
spire,  one-half  meter  east  of  junction  of  fences  on  south  side  of  road  adjoining 
propertv  of  Mrs.  Carrie  Bowen.  and  about  150  meters  north  of  her  house. 

Elevation  bolt  in  tile,  313.^)572  meters,  1,0:^.0.52  feet. 

Elevation  cap  on  pipe,  815.1014  iiieterH,  1,0:U.(M)3  fe<'t. 

P.  B.  M.  ^$*<  is  a  tile  and  pipe  U0()  meters  back  from  left  bank  of  ri%'er  at  head  of 
Island  No.  189,  about  2^  miles  below  Normal  School  building,  in  St.  Cloud,  Minn.. 
on  property  of  8.  A.  Gray,  at  corner  of  cultivated  tield  and  timber,  on  high  gnHind. 
one-half  meter  south  of  east  and  west  fence,  and  27i  meters  east  of  junction  of 
fences.  lUa/ed  trees:  7-inch  oak,  86^ — 8.6  meters;  9-inch  oak,  146^ — ^.2  nieterb; 
9-inch  oak,  249°— 6.5  meters. 

Elevation  bolt  in  tile,  318.8360  meters,  1,046.059  feet. 

Elevation  cap  on  pipe,  320.0421  meters,  1,050.016  feet. 

P.  B.  M.  "i^  IS  a  tile  and  pipe  in  Hast  St.  Cloud,  Minn.,  about  500  meters  below 
upper  wagon  bridge,  between  Fourth  and  Fifth  streets,  on  property  of  Mr.  Wilsoo, 
5  meters  back  from  top  of  left  bank  of  river,  15  meters  south  of  a  ravine,  in  scrub- 
oak  timber.  Blazed  trees:  18-inch  oak,  94^—3.2  meters;  24- inch  oak,  242^ — 13.6 
meters;  4-inch  oak,  3.^3° — 3.8  meters. 

Elevation  bolt  in  tile,  314.6508  meters,  1,032.326  feet. 

Elevation  cap  on  pipe,  315.8589  meters,  1,0^292  feet. 

P.  B.  M.  St.  Cloud  iH  on  Great  Northern  Railway  Bridge  over  MisaisHippi  River 
at  St.  Cloud,  Minn.,  being  a  copper  bolt  leaded  vertically  into  top  of  lc»wer  end  of 
abutment  at  left-shore  end  of  bridge,  27  inches  back  from  face  of  abutment,  and  24 
inches  from  lower  corner  of  abutment,  and  about  26  inches  below  top  of  rail. 

Elevation,  3LM).y.-)Ji8  meters,  1,053.026  feet. 

T.  B.  M.  110  is  the  higliest  point  on  granite  bowlder,  on  top  of  left  bank  of  Ifis- 
sisRJppi  River,  about  40  meters  above  a  point  opposite  the  month  of  Sauk  River,  2 
inches  north  of  hole  in  bowlder  where  copper  bolt  was  leaded  by  United  States 
engineers  from  the  St.  Paul  ofilce.  The  copper  bolt  has  been  dug  out,  bat  T.  B.  M. 
110  \n  practicallv  at  the  same  elevation. 

Elevation,  312.3p37  meters,  1,024.792  feet. 

P.  B.  M.  ^^^  is  a  tile  and  pipe  1  mile  above  Sauk  Rapids,  Minn.,  100  meters  below 
foot  of  Clarks  Island,  directly  opposite  small  towhead,  in  northwest  corner  of  small 
cultivated  field,  at  junction  of  fences,  15  lUfters  back  from  left  bank  of  river,  and 
about  100  meters  above  a  signboard  on  railroad  which  reads  "Sank  Rapids  One 
Mile."     Blazed  5- inch  oak,  160^—11  meters. 

Klovation  bolt  in  tile,  311.5143  metijrH,  l.('22.0:J8  feet. 

Elevation  cap  on  pipe,  312  7219  meters,  1,(.)26.0<0  feet. 

T.  B.  M.  112  is  on  Northern  Pacific  liaiiway,  .'^"iO  meters  above  mile  post  77  and 
about  200  meters  below  @  Sauk  Kapids;  being  the  highest  point  on  the  bell  of  larjce 
oast  iron  drainpipe  direclly  over  mark  cut  thus  At  i^  is  on  the  east  end  of  the  upper 
one  of  two  drainitipes  of  opening  under  railroad. 

Elevation  313.0747  meters,  1,027.157  feet. 

P.  B.  M.^H^  is  a  tile  and  ]iipe  about  4  miles  above  the  town  of  Sauk  Rapids,  150 
meters  back  from  left  bank  of  river  at  foot  of  Waiitab  Kapids,  in  comer  of  fence  on 
west  side  of  public  road,  on  property  of  J.  K.  Miller.  East  and  west  fence  is  Miller't 
south  line,  and  is  center  lino  through  sections  'A  and  4.  Blazed  trees:  10-iuch  osk, 
3350—9.1  meters;  9-inch  oak, 21^—4.9  metern;  9-iiich  oak,  7P— 1.5  metexs. 

Elevation  bolt  in  tUe,  318.8834  meters,  1,046.215  feet. 
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Elevation  cap  on  pipe,  320.0939  meters,  1,050.186  feet. 

P.  B.  M.  >f  ^  is  a  tile  and  pipe  on  pnblio  road,  aboat  600  meters  below  large  granite 
knob  (known  as  Little  Rock)  on  which  is  @  Wantab,  about  600  meters  back  from 
left  bank  of  river,  on  high  ground  back  of  cultivated  field,  125  meters  sonth  of 
junction  of  fences,  and  one-half  meter  west  of  fence  on  west  side  of  road.  Blazed' 
trees :  6- inch  oak,  278°— 4.5  meters;  6-inch  oak,  308^—4  meters. 

Elevation  bolt  in  tile,  318.2722  meters,  1,044.209  feet. 

Elevation  cap  on  pipe,  319.4799  meters,  1,048.172  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  10  meters  back  from  left  bank  of  river,  about  one- 
half  mile  above  Hrockaway  Schoolhouse  No.  7, 4  miles  below  Uice,  Minn.,  on  prop- 
erty of  J.  H.  Anderson,  and  about  350  meters  above  his  house,  in  open  grassy  spot,  73 
meters  below  an  east  and  west  fence  which  runs  to  water's  edge.  Blazed  trees: 
15-inch  oak,  197°— 9  meters;  20-inch  oak, 287^0—13.5  meters;  18-inch  oak, 26°— 4.9 
meters. 

Elevation  bolt  in  tile,  320.4282  meters,  1,051.283  feet. 

Elevation  cap  on  pipe,  321.6390  meters,  1,055.256  feet. 

P.  B.  M.@Back  Base  (Rice  Base  Line)  is  a  tile  and  pipe  in  open  prairie  800  feet 
west  of  Northern  Pacific  Railway,  2  miles  south  of  Rices  Station,  about  10  meters 
south  of  section  line. 

Elevation  bolt  in  tile,  328.0445  meters,  1,076.271  feet. 

Elevation  cap  on  pipe,  329.2572  meters,  1,080.250  feet. 

P.  B.  M.@  River  Base  (Rice  Base  Line)  is  a  tile  and  pipe  on  left  bank  of  river,  la 
public  road,  about  2  miles  below  Rice,  Minn.,  about  one-half  mile  above  ferry,  and 
8  meters  below  section  line. 

Elevation  bolt  in  tile,  326.9484  meters,  1,072.675  feet. 

Elevation  cap  on  pipe,  328.1613  meters,  1,076.654  feet. 

P.  B.  M.  ^^^  is  a  tile  and  pipe  in  public  roa<^l  1^  miles  below  Rice,  Minn.,  on  high 
terrace  about  200  meters  back  from  left  bank  of  river,  18  meters  below  junction  of 
fences,  one-half  meter  toward  river  from  fence  on  north  side  of  road  adjoining 
property  of  Minneapolis  Loan  and  Trust  Company,  190  meters  downstream  from 
where  road  makes  an  angle  and  rans  north  to  Rice.  Log  house  stands  near  angle  in 
road. 

Elevation  bolt  in  tile,  327.5580  meters,  1,074.675  feet. 

Elevation  cap  on  pipe,  328.7700  meters,  1,078.651  feet. 

T.  M.  B.  129  is  a  nail  in  north  root  of  12-inch  post  oak  in  field,  about  100  meters  east 
of  R.  L.  Rassel's  honse,  abont  2(X)  meters  below  road  from  RusseUs  Ferry  to  Rice, 
Minn. 

Elevation,  326.8738  meters,  1,072.430  feet. 

P.  M.  B.  ^f^  is  a  tile  and  pipe  in  public  road,  about  600  meters  above  Russels  Ferry, 
which  is  due  west  of  Rice,  Minn.,  400  meters  back  from  left  bank  of  river,  one-half 
meter  east  of  fence  on  west  side  of  road,  100  meters  above  house  of  George  P.  McGee, 
who  owns  the  property  on  east  side  of  road;  property  on  west  side  of  road  belongs 
to  Robert  Russel. 

Elevation  bolt  in  tile,  327.1366  meters,  1,073.292  feet. 

Elevation  cap  on  pipe,  328.3471  meters,  1,077.264  feet. 

T.  B.  M.  133  is  a  nail  in  south  root  of  18-inch  post  oak  on  top  of  high  bank  on  east 
side  of  Platte  River,  about  2  miles  above  P.  B.  M.  ^$^,  5  meters  west  offence  on  west 
side  of  cultivated  field,  and  about  20<)  meters  below  John  Wilson's  house. 

Elevation,  331.5086  meters,  1,087.636  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  50  meters  back  from  left  bank  of  river  opposite  head 
of  Islands  Nos.  88  and  89,  abont  1^  miles  above  mouth  of  Platte  River,  on  property 
of  J.  H.  Higgins  and  230  meters  downstream  from  his  house,  one-half  meter  south  of 
east  and  west  fence  at  edge  of  timber  and  cultivation.  Blazed  trecH:  18-inch  oak, 
60°— 10  6  meters;  18-inch  oak,  102°— 6.4  meters;  1.5-iuch  oak,  263^—5.6  meters. 

Elevation  bolt  in  tile,  324.7024  meters,  1,065.306  feet. 

Elevation  cap  on  pipe,  325.9105  meters,  1,069.270  feet. 

P.  B.  M. -|^is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  opposite 
North  Prairie,  Minn.,  on  top  of  high  ridge  in  oak  timber,  16  meters  sonth  of  public 
road  which  runs  from  Royalton  to  North  Prairie  Ferry,  about  100  meters  back  from 
comer  of  fence.  Blazed  trees :  15-inoh  oak  stub,  129° — 9.3  meters ;  15-inch  oak  stub, 
228°— 13.4  meters. 

Elevation  bolt  in  tile,  330.9593  meters,  1,085.834  feet. 

Elevation  cap  on  pipe,  332.1719  meters,  1,089.813  feet. 

P.  B.  M.  ^i^  is  a  tile  and  pipe  opposite  head  of  Island  No.  77,  abont  1^  miles  above 
wagon  bridge  over  Mississippi  River,  known  as  the  Royalton  Bridge,  on  top  of  high 
terrace,  about  400  meters  back  from  left  bank  of  river,  on  projierty  of  Peter  McDou- 
gall  and  abont  275  meters  above  his  house,  one-half  meter  west  of  a  wire  fence  at 
edge  of  timber  and  cultivation.    Blazed  tree:  20-^nch  oak,  79°  25' — 21.7  meters. 

Elevation  bolt  in  tile,  337.6581  meters,  1,107.812  feet. 

Elevation  capon  pipe,  338.8698  meters,  1,111.788  feet. 

P.  B.  M.  ^JP  it  a  tile  and  pipe  11  meten  back  from  left  bank  of  river,  i^  miles  above 
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l)jink  and  is  the  only  one  in  the  vicinity.     Blazed  trees:  18-inoh  Norway  pine,  110^ — 
6.2  nieterH;  10-inch  jack  pine,  38" — 7.6'meteT8. 

Elevation  bolt  in  tile,  351).7S40  meters,  1,180.404  feet. 

Elevation  cap  on  pipe,  360.JMJ-17  meters,  1,184.376  feet. 

P.  1{.  M.  3; '  is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  abont  200 
iieters  above  l8lHn<l  No.  22,  on  property  of  George  Smith  and  170  meters  downstream 
roni  bis  bouse,  in  pasture,  one-half  meter  west  of  north  and  south  fence,  50  meters 

nth  ot  fence  corner.     Blazed  tree:  Lone  8-inch  oak,  214'"^ — 11.6  meters. 

Elevation  bolt  in  tile,  3t>6.98.57  meU^rs,  1,2(M.()32  feet. 

Elevation  cap  on  pipe,  3<>?<.  1960  meters,  1.208.0(3  feet. 

P.  B.  M.^.^'^  is  a  tile  and  pipe  on  left  bank  of  river  near  Old  Crow  W in ff  Ferry, 
abont  opposite  upper  mouth  of  Crow  Win*;:  Kiver,  on  property  of  Charles  Bailey,  15 
meters  north  from  r orntT  of  timber,  7.^>  meters  back  from  crest  of  high  ridge.  Mr. 
Bailey's  house  stands  south  20"^  east  (ma«rnetic  bearing)  about  250  meters.  Blazed 
trees:  lO-inch  oak,  182—13.1  meters;  8-inch  oak,  342^— 6.3  meters. 

Elevation  bolt  in  tile,  368.0038  meters,  1,207.372  feet. 

Elevation  cap  on  pi]>e,  369.2145  meters,  1,211.344  feet. 

P.  B.  M.  ^-^  is  a  tile  and  pipe  3  miles  above  Old  Crow  Wing  Ferry,  on  top  of  high 
rid^e,  20  meters  back  from  water's  edge  on  left  bank  of  river,  UH)  meters  l>elow  a 
cultivated  field  on  riglit  bank,  low  ground  along  river  on  both  sides  of  benchmark: 
an  18-incb  Norway  pine  stands  on  slope  of  bank  5  meters  downstream  and  a  deacl . 
snag  stands  30  meters  upstream  on  slo]>e  of  bank.  Blazed  trees:  15-iuch white  pine, 
G^ — 0  meters;  18-inch  Norway  pine,  124*^ — 11.2  meters. 

Elevation  bolt  in  tile,  3*i4.9946  meters,  1,197.500  feet. 

Elevation  cap  on  pipe,  3662046  meters,  1.201.470  feet. 

P.  B.  M.  *}*  is  a  tile  and  pipe  on  left  bank  of  river  3^  miles  below  railroad  bridge 
at  Brainerd,  Minn.,  100  meters  below  n  outh  of  Buffalo  Creek,  50  meters  above  head 
of  island,  on  top  of  ridge,  30  meters  back  from  water's  edge,  about  50  meters  above 
a  mound.  Blazed  trees:  8  inch  jack  pine,  291^—4.8  meters;  10-inch  jack  pine, 
344^ — 3.9  meters;  8-inch  jack  pine,  85- — 5.9  meters. 

Elevation  bolt  in  tile,  369.5155  meters,  1,212.332  feet. 

Elevation  cap  on  pij)e,  370.7241  meters,  1,216.297  feet. 

T.  B.  M.  195  is  the  highest  point,  on  large  granite  bowlder,  abont  2  meters  east  of 
Northern  Pacific  Railway  track,  2f  miles  below  Brainerd,  Minn.,  one-fourth  mile 
above  milepost  3,  and  just  below  road  crossing. 

Elevation,  383.5632  meters,  1,258.421  feet. 

T.  B.  M.  196  is  on  Northern  Pacific  Railway  right  of  way,  1|  miles  below  Brainerd, 
Minn.,  one-half  mile  below  milepost  1,  being  a  square  cut  on  highest  point  of 
large  granite  bowlder  5  meters  east  of  track,  6  inches  north  of  hole  in  top  of  bowlder, 
at  south  end  of  railroad  cut. 

Elevation,  378.6376  meters,  1,242.260  feet. 

P.  B.  M.  ^*  Ib  a  tile  and  pipe  in  Brainerd,  Minn.,  on  top  of  high  bank,  about  600 
meters  below  lower  wagon  bridge  over  Mississifipi  River,  300  meters  back  from  left 
bank  of  river,  at  corner  of  fence  near  southwest  corner  of  Third  and  Quince  streets, 
5  meters  nortn  of  south  line  of  Quince  street,  40  meters  north  of  George  Sargent's 
house  and  1  meter  northwest  of  northeast  corner  of  his  lot. 

Elevation  bolt  in  tile,  376.7972  meters,  1,236.222  feet. 

Elevation  cap  on  pipe,  378.0065  n»eters,  1,240.190  feet. 

P.  B. M.  ''Sanitarium''  is  in  Brainerd,  51inn.,  in  southeast  comer  of  Sanitarinm 
(Northern  Pacific  Railway  Hospital)  grounds,  on  riglit  bank  of  river,  at  west  end  of 
Northern  Pacihc  Railway  Bridge  over  Mississippi  River,  two  meters  from  east  fence 
and  5  meters  from  south  fence  around  Sanitarium  grounds;  established  under  the 
direction  of  United  States  engineer  ofhce  at  St.  Paul,  Minn.  It  is  the  heafl  of  a 
cop])er  bolt  in  stone  16  inches  square  and  6  inches  thick,  sunk  4  feet  in  ground  and 
surmounted  by  an  iron  pipe  4  inches  in  diameter  and  4  feet  long,  with  oast-iron  cap 
at  surface  of  ground  marked  with  letters  ''  IJ.  S.  E.  Jt.  M." 

Elovati<m  bolt  in  tile,  374.5545  meters,  1,228.861  feet. 

Elevation  cap  on  pip<;,  375.7975  meters,  1,232.942  feet. 

P.  li.  M.  @  South  Base  (Brainerd  Base  Line)  is  a  tile  and  pipe  on  south  side  of  jack- 
pine  grove,  20  meters  from  edge  of  high  ground,  and  on  prolongation  of  north  and 
south  street  (Mill  street)  leading  south  from  sawmill  in  northeast  Brainerd.  Sup- 
l>o8ed  to  be  in  alley  of  a  newly  surveyed  addition,  about  20  feet  east  of  line  of  ditch 
running  south  across  meadow  lands.  Blazed  trees:  8-inch  jack  pine,  188° — 11.2 
meters;  6-inch  jack  pine,  261^—15.1  meters. 

Elevation  bolt  in  tile,  375.8285  meters,  1,233.044  feet. 

Elevation  cap  on  pipe,  377.0406  meters,  1,237.021  feet. 

P.  B.M.@North  Base  (Brainerd  Base  Line)  is  a  tile  and  pipe  in  center  of  Mill 
street  in  northeast  Brainerd,  about  150  meters  from  left  bank  of  river,  11  meters 
nearly  south  of  switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40 
meters  northeast  of  road  crossing,  and  opposite  east  and  west  roadway  through 
Brainerd  Lumber  Company's  lumber  yard. 
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Elevation  bolt  in  tilo,ri73.1287  nieterH,  1,224.187  feet. 

p:]evation  cap  on  pipe,  371.342.')  meters,  1,228.169  feet. 

r.  H.  M.^^^  it)  a  tile  and  pipe  in  noriheuet  Brainerd,  Minn.,  25  meters  b«ck  from 
Irft  bank  of  river,  in  front  of  X  I  W  Bawmill,  26  meters  toip^ard  river  from  railronil 
trui-k,  and  abont  2r>()  meters  below  end  of  railroad  bridge.  Blazed  tree:  Konray 
l»ino,  166^  15'— 20.5  meten*;  ®  North  Base,  17°  33'— 163.8  meters. 

Elevation  bolt  in  tile,  373. ()330  meters,  1,225.841  feet. 

Elevation  cap  on  pipe,  374.8412  meters,  l,2Ln).805  feet. 

r.  R.  M.^i^  IB  a  tile  and  [)«pe  on  left  bank  of  river  3  miles  above  sawmill  in  north- 
east Bniinerd,  Minn.,  on  rid^e  about  4t  feet  above  water  snrface,  one-half  mile 
above  point  where  rivtT  narrows  np,  2(K)  meters  above  a  high  wooded  point  (150fe«-t 
high),  directly  buck  of  low  point  of  laud,  100  meters  above  a  bay  on  right  bauk, 
and  75  meters* back  from  water's  ed^e.  Blazed  trees:  Jack  pine,  181^^—12.7  meters; 
jack  pine,  317-^ — 5.4  meters;  jack  i)ine,  23^ — lO.G  meters. 

Elevation  bolt  in  tile,  376.72HJ  meters,  l,235.9i*7  feet. 

Elevation  cap  on  i)ipe,  377.9419  meters,  1,239.978  feet. 

T.  B.M.210  is  top  of  K-iuch  boat  spike  in  top  of  22-inch  Norway  pine  stamp  10 
meters  weHt  of  P.  B.  M.  ^\^;  stump  is  burned  on  north  side. 

Elevation,  376.560<)  meters,  1,235.446  feet. 

T.  B.  M.  211  is  a  twenty  penny  wire  nail  in  west  root  of  15-inch  Jack  pine  5  meters 
east  of  P.  B.  M.  *J^,  one  of  the  witnesH  trees  for  the  P.  B.  M. 

Elevation,  377.6105  meU»rs,  1,238.891  feet. 

T.  B.  M.  2(>4  is  abont  one-half  mile  back  of  Markey's  house,  on  right  bank  of  river, 
just  above  @  Parker,  abont  5  miles  above  liraiuerd,  Minn.,  being  a  nail  in  root  of 
12-inch  jack  pine  at  junction  of  road  from  Markey's  with  main  road.  Just  above  a 
vacant  house.    Tree  nnirked  with  letters. 

Elevation,  377.8:^7  met<>rH,  l,2:i9.6:;6  feet. 

T.  B.  M.  212  is  on  top  of  left  bank  of  river  abont  6C)0  meters  above  month  of  Rabbit 
Kiver,  in  front  of  P.  B.  M.  ^i^,  being  a  nail  in  east  root  of  10-iuch  Jack  piue. 

Elevation,  378.1392  meters,  1,240.625  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  abont  600  meters  above  the  month  of  Knbbit  Siver, 
on  left  bank  about  65  meters  back  from  t-tip  of  bank,  surrounded  by  three  large 
white  pines,  about-  100  meters  above  Island  No.  4  and  about  40  meters  npstream  froui 
hiirhest  point  of  ridge.  Blazed  trees:  36-iu<'h  wbito  pine,  240^ — 10.3  meters;  24-inch 
white  pine,  331^ — 2.9  meters;  36-incli  white  pine,  49  — 13.5  meters. 

Elevation  bolt  in  tile,  371.6177  meters,  l,2LtM70  feet. 

Elevation  cap  on  pipe,  375.8535  meters,  1,233.126  feet. 

T.  B.  M.212A  is  a  thirty-penny  wire  nail  in  east  root  of  36-inch  white  pine  13.5 
nn'ters  south  of  P.  B.  M.  ^i^. 

Elevation,  375.8515  meters,  1,233.120  feet. 

P.  B.  M.  3^^  is  a  tile  and  pipe  3|  miles  above  the  month  of  Rabbit  River,  on  top  uf 
high  ridge,  ICH)  meters  back  from  water's  edge  on  left  bank  of  river,  75  meters  al>OTa 
point  where  ridge  leaves  the  river,  one-half  mile  below  Half  Moon  Marsh,  in  See.  I, 
T.  47  X.,  K.  30  AV.,  of  fourth  principal  meridian,  near  a  Norway  pine  on  top  of  ridge. 
Blazed  trees:  Norwav  pine.  91-^ — 16.3  meters;  2(f-inch  white  pine,  186^ — S?  meters. 

Elevation  bolt  in  ti'le,  :i^l.0*)r6  metiers,  1,260.056  feet. 

Elevation  cap  on  pii)e,  :t8n.2<W5,  1,264.016  feet. 

P.  B.  M.  ^  V'  is  a  tile  and  ])ii>e  30  meters  back  from  left  bank  of  river,  500  meter:* 
above  Dr.  Cam])*H  house  (Old  Indian  MiH.siou),  in  timber,  75  meters  below  mouth  of 
slough  on  right  bank.  Bla/ed  trees:  15-inch  bass  wood,  257° — 1.6  meters;  I2-iucli 
ash,  318^^—5.5  meters;  18-in<h  ash,  75*^ — 8.6  meters. 

Elevation  bolt  in  tile,  3(>5.53.")9  meters,  1,199.276  feet. 

Elevation  cap  on  pipe,  3<)(;.744ri  meters,  1,203.241  feet. 

T.  B.  M.  223  is  on  leit  bank  of  river  2  meters  from  water's  edge,  at  point  where 
bluff  leaves  the  river,  ahont  1,200  meters  above  P.  B.  M.  ^i",  being  a  ten-penny  wire 
nail  in  root  of  10- inch  cotton  wood  tree  marked  B.  M.  on  river  side. 

Elevation,  3«i5.:^933  meters,  1,198.808  feet. 

'V.  B.  M.225  in  on  left  bank  of  river  1>  miles  above  Dr.  Camp's  house  (Old  Indian 
Mission),  10  meters  above  ]>oint  where  bluff  leaves  the  river,  being  a  5-inch  I>o:it 
spike  in  8-incli  ash  tree  5  meters  from  water's  edge;  tree  marked  B.  M.  on  riverside. 

Elevation,  3rM.66>< I  meters.  l,II»9.7oin'eet. 

P.  B.  M.  38  0  is  a  tile  and  pipe  on  left  hank  of  river  1^  miles  below  mouth  of  Viw 
Kiver,  1  mile  above  Foster  s  house,  on  north  slope  of  rid^i^e,  5  meters  baok  from  bank 
of  river,  25  meters  upstream  from  highest  point  of  riilj^e,  in  section  17,  about  one- 
fourth  mile  north  of  south  line.  Blazed  tn-rs :  6-in<h  N<>rway  pine,  185° — 9.6  meten; 
10-inch  while  piue,  2<i8^ — 9.6  meters;  6-inch  Norwav  pine,  237^—3.2  meters. 

Elevation  bolt  in  tile,  370.6108  meters,  1,2UJ.0J4  feet. 

Elevation  cap  on  pipe,  371.8504  meters,  1,219.992  feet. 

P.  B.  M.  ^^  is  a  tile  and  pi))e  on  left  bank  of  river  2^  miles  above  month  of  Pin* 
River,  1  mile  below  Island  Lake,  35  meters  back  from  top  of  bank,  75  meters  beloir 
hi^b  ridge,  2  meters  west  of  wagon  road,  in  section  15.  Blazed  trees:  8-inch  asbf 
195"^— 15.3  meters;  24-lnch  oak^  236"^— 34.2  meters;  2^i-iuch  oak,  338^—16  metera. 
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Elevation  bolt  in  tile,  368.5431  metora,  1,209.142  feet. 

Elevation  cap  on  pipe,  369.7470  meters,  1,213.092  feet. 

P.  B.  H.  ^i^  is  a  tile  and  pipe  54  meters  back  from  left  bank  of  river,  abont  three- 
fourths  of  a  mile  below  Towhead  Rapids,  in  section  24,  abont  one-foorth  of  a  mile 
west  of  township  line,  on  lirst  bench  back  from  river,  opposite  a  point  where  ]ii<;Ii 
sand  bank  strikes  river,  near  two  2'1-inch  white  pines  standing  northeast.  Bla/ed 
trees:  24-inch  white  pine,  302° — 6.3  meters;  18-inch  white  pine,  59° — 15.7  meters; 
12-inch  white  pine,  148° — 15.2  meters. 

Elevation  bolt  in  tile,  370.3287  meters,  1,215.000  feet. 

Elevation  cap  on  pipe,  371.5396  meters,  1,218.973  feet. 

P.  B.  M.  H^  i"  *  ^"®  s^nd  pipe  on  left  bank  of  river  about  25  meters  above  head  of 
Island  No.  1,  5  meters  back  from  top  of  high  bank,  15  meters  from  water's  edge,  15 
meters  downstream  from  small  ravine.  Blazed  trees :  15  inch  white  pine,  62°  20' — 21 
meters;  6  inch  white  pine,  179° — 10.6  meters. 

Elevation  bolt  in  tile,  373.8269  meters,  1,226.477  feet. 

Elevation  cap  on  pipe,  375.0383  meters.  1,230.452  feet. 

P.  B.  M.^^^  is  a  tile  and  pipe  on  left  bank  of  river,  1^^  miles  above  Denn  Brook, 
on  top  of  high  bank  8  meters  back  from  top,  at  east  edge  of  cultivated  field,  200 
meters  below  house  on  right  bank,  in  section  2.  Blazed  trees:  7-inch  jack  pine, 
278°— 9  meters;  10-inch  jack  pine,  217°— 1.6  meters. 

Elevation  bolt  in  tile,  375.4597  meters,  1,231.834  feet. 

Elevation  cap  on  pipe,  376.6699  Ineters,  1,235.805  feet. 

P.  B.  M.  ^1^  is  a  tile  and  pipe  on  left  bank  of  river,  250  meters  above  mouth  of 
Hay  Creek,  on  hi^h  ground  75  meters  back  from  river,  on  property  of  John  Doteler, 
near  fence  which  is  tne  line  between  John  Doteler  and  Frank  Doteler;  339°  T — 65.1 
meters  to  northwest  comer  of  Frank  Doteler's  house. 

Elevation  bolt  in  tile,  373.6236  meters,  1,225  810  feet. 

Elevation  cap  on  pipe,  374.8329  meters,  1,229.778  feet. 

T.  B.  M.  251  is  in  public  road  on  left  bank  of  river,  50  meters  below  bridge  over 
Cedar  Brook,  15  meters  Arom  river  bank,  being  a  nail  in  root  on  river  side  of  2i-fout 

Elevation,  371.2845  meters,  1,218.136  feet. 

P.  B.  M.  ^f  ^  is  a  tile  and  pipe  about  600  meters  above  mouth  of  Cedar  Brook,  in 
cultivated  field,  just  inside  of  fence  on  south  side  of  public  road,  35  meters  below 
junction  of  fences,  50  meters  back  from  left  bank  of  river,  on  property  of  D.  McGillis 
estate,  100  meters  above  house  and  on  same  side  of  road. 

Elevation  bolt  in  tile,  371.2173  meters,  1,217.915  feet. 

Elevation  cap  on  pipe,  372.4282  meters,  1,221.888  feet. 

P.  B.  M.  *^  is  a  tile  and  pipe  3  miles  below  Aitkin,  Minn.,  on  property  of  Conrad 
Schwab  and  about  50  meters  southeast  of  his  house,  75  meters  back  from  left  bank 
of  river,  3  dieters  east  of  small  ditch,  3  meters  west  of  fence,  in  section  15.  Blu/ed 
trees:  36-inch  basswood,  39° — 23.1  meters;  8-inch  basswood,  105° — 3.5  meters;  15- 
inch  ash,  173°— 5.3  meters. 

Elevation  bolt  in  tile,  371.3552  meters,  1,218.368  feet. 

Elevation  cap  on  pipe,  372.5613  meters,  1,222.325  feet. 

T.  B.  M.  259  18  in  Aitkin,  Minn.,  being  a  20-penny  wire  nail  in  northwest  root  of 
20-inch  white  pine  tree  standing  in  street  near  southwest  corner  of  Aitkin  County 
court-house  yard;  nail  is  1  meter  from  tree,  2  meters  south  offence,  and  6  meters 
east  of  fence  comer. 

Elevation,  374.3109  meters,  1,228.065  feet. 

P.  B.  M.  ''Court  House"  is  in  Aitkin,  Minn.,  being  a  horizontal  furrow  in  cop])er 
bolt  leaded  into  second  course  of  brick  above  foundation  at  southwest  comer  of  L 
on  sonth  side  of  Aitkin  County  court-house,  8  inches  east  of  corner  and  4  feet  above 
ground.     Court-house  built  in  1888.    Marked  U.  0  S.  P.  B.  M. 

Elevation,  376.7681  meters,  1,236.127  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  Aitkin,  Minn.,  in  cultivated  fields  one-half -meter 
west  of  fence  on  west  side  of  street  leading  to  wagon  bridgeoverMiKHissippi  River,  11 
meters  south  of  fence  corner  on  property  of  Hodgeden  and  McDonald,  and  about 
75  meters  back  from  left  bank  of  river. 

Elevation  bolt  in  tile,  37 1.2985 meters,  1,218.182  feet. 

Elevation  cap  on  pipe,  372.5095  meters,  1,222.155  feet. 

T.  B.  M.  273  is  a  wire  nail  in  east  root  of  2i-foot  elm  tree,  about  3  meters  south  of 
@  Lower  Base,  Aitkin  Base  Line. 

Elevation,  372.3065  meterH,  1,221.489  feet. 

P.  B.  M.^Lower  Base  (Aitkin  Base  Line)  is  a  tile  and  pipe,  about  20  meters 
back  from  left  bank  of  river,  abont  1,500  meters  above  wagon  bridge  over  MissJB- 
sippi  River  at  Aitkin,  Minn.,  at  extreme  lower  end  of  point  of  timber,  on  line  with 
east  and  west  road,  650  meters  west  of  angle  in  road  at  township  line,  one-fourth  of 
a  mile  south  of  section  line  between  sections  13  and  21. 

Elevation  bolt  in  tile,  371.3a53  meters,  1,218.401  teet. 

Elevation  eapon  pipe,  372.5787  meters,  1,222.382  feet. 
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Appendix  1  B. 

msTRUcnoNS  for  precise  lbyel  work. 

Office  of  the  Secretary,  Mississippi  River  Commission, 

8t,  Louis f  Mo.  J  February  28 ^  1899, 

The  following  general  instrnctions,  amended  to  date,  are  issued  for  the  guidance 
of  aesiBtant  engineers  and  others  under  the  orders  of  this  office. 

Mason  M.  Patrick, 
CaptaiUj  Corps  of  Engineers, 
Secretary  Mississippi  Biver  6ommU9iim» 


DTSTRUOTIONS  FOR  PRECISE  LBVBUa. 

/iM^mflMfilf.— Tli6  instruments  used  on  this  work  are  the  Kem  levels  and  rods, 
similar  to  those  used  in  the  precise  levels  of  Swizerland,  and  were  made  by  J.  Kern, 
of  Aitfau.  The  instrument,  with  tripod,  weighs  22  pounds.  It  has  three  steel  level- 
ing screws,  with  enlarged  spherical  ends  at  bottom,  which  are  held  to  the  tripod 
h^A  by  clamps  fitting  oyer  tne  spherical  enlargements.  The  wye  adjustment  is  by 
means  of  a  thumbscrew  of  very  fine  thread,  so  that  the  last  final  centering  of  the 
bubble  is  made  with  this  screw.  The  bubble  tube  is  fixed  in  a  striding  metal  case 
covered  with  wood,  with  brass  ends  fitting  on  the  collars  of  the  telescope.  The 
bubble  case  has  a  glass  cover  and  a  mirror  that  may  be  raised  to  the  angle  of  45^ 
and  so  reflect  the  bnoble  image  to  the  eye  of  the  observer  at  the  eyepiece.  The  tele- 
scope clamps  also  hold  the  bubble  case  in  position.  This  is  removed,  however,  when 
the  instrument  is  carried.  The  telescope  gives  an  inverted  image.  The  telescope 
has  three  horizontal  wires,  all  of  which  are  read  and  the  mean  taken  as  the  reading 
of  that  sight.    This  also  gives  a  stadia  measurement  of  the  distance. 

The  rods  are  8  meters  long,  made  of  two  pine  boards  with  a  T-shaped  cross  section, 

Erovided  with  an  iron  spur  at  bottom  with  a  fiat  end,  and  a  watch  level  by  which  to 
old  it  vertical.    They  are  graduated  to  centimeters,  and  are  read  by  estimation  to 
millimeters.    No  target  is  used  except  at  river  crossings. 

Falne  of  level  divisions. — Before  commencing  operations  the  constants  of  the  instru- 
ments will  be  determined.  The  most  important  of  these  is  the  value  of  one  division 
of  the  level  tube.  This  can  best  be  determined  by  means  of  a  level  trier.  It  can 
also  be  determined  in  the  field  as  follows : 

Set  up  the  instrument  firmly,  mounting  it  on  a  wooden  post,  if  possible,  or  better 
stiU,  on  a  stone  pi^r.  Set  up  a  rod  in  its  tripod  at  such  a  distance  that  it  can  be  dis- 
tinctly read  through  the  telescope.  The  distance  should  be  at  least  50™,  or,  if  the 
air  is  very  still,  100"*,  and  should  be  carefnllv  measured.  Adjust  the  instrument 
carefully,  taking  such  length  of  bubble  in  the  level  tube  that  its  ends  will  be  about 
the  middle  or  tenth  graduated  line  on  each  side.  Direct  the  telescope  to  the  rod  and 
by  means  of  the  elevation  screw  cause  the  bubble  to  run  to  near  one  end  of  the  level. 
Carefully  note  the  position  of  the  three  wires  on  the  rod  and  the  reading  of  the 
level.  Noir  by  means  of  the  elevation  screw,  cause  the  bubble  to  run  to  near  the 
other  end  of  the  tube  and  note  the  reading  of  the  wires  and  bubbles  as  before.  One 
result  for  value  of  one  division  of  level  can  then  be  obtained.  This  operation  should 
be  repeated  ten  times.  ^The  elevation  of  the  rod  should  be  changed  occasionally 
between  sets  in  order  ib  avoid  estimating  the  same  part  of  the  same  centimeter  on 
the  rod.  It  will  be  sufficient  to  run  the  bubble  five  aivisions  each  side  of  its  central 
position. 

If  k=  distance  from  instrument  to  rod,  in  millimeters,  d,  d>=  distance  through 
which  eye  and  object  ends  of  bubble  move  when  run  from  near  eye-end  to  object 

end, — X — =  amount  of  displacement  of  bubble  between  two  readings,  r,  r*  =  cor- 

re8x>onding  means  of  three  thread  readings  on  rod,  and  v=  value  of  one  division  of 
level  in  seconds  of  arc,  v^  =  value  of  one  division  of  level  in  millimeters  per  meter. 

Then  v=^      ^(^'-^)         and  ^i ^^.^^^ElirEl 
k  sin  1''  (d -f  d»),  k(d-f  d')  • 

Tables. — With  the  value  of  one  division  of  the  level  tables  will  be  constructed 
showing  the  correction  to  be  applied  to  a  rod  reading  for  an  observed  inclination  of 
the  level  and  for  a  distance  determined  by  interval  between  extreme  threads. 

If  the  level  bubble  is  well  ground  equal  displacements  of  the  bubble,  say  of  two 
divisions,  will  correspond  to  equal  displacements  on  the  rod. 

Level  fastenings. — ^Before  using  the  level  or  determining  its  value  the  fastening  of 
the  tube  in  its  case  should  be  examined.  One  end  should  be  clamped  down  just 
tight  enough  to  pxevent  the  tube  from  moving  easily  but  not  tight  enough  to  strain 
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the  glass.  The  other  end  shonld  be  lipfhtly  clamped  ao  that  the  tnbe  may  be  free  to 
ex])aiid  and  coDtract  with  t<>imperatnre  ohanges.  The  cotton  packing  at  jthe  ends 
Hbonld  not  exert  a  lateral  strain  on  the  tube.  All  level  tabes  will  be  numbered  and 
have  their  niiiiibers  marked  upon  them. 

Inequality  of  telwvopt  HngB. — In  order  to  determine  the  inequality  in  the  teleecope 
rings  the  instruineDt  shoald  be  mounted  on  a  stone  pier  or  other  irm  support  and 
carefully  leveled.  The  ends  of  the  horizon tol  bar  directly  under  the  wyes  anould  be 
firmly  supported  by  blocks  or  large  nails  to  prevent  motion  of  the  instmment  in  a 
vertical  plane.  Tlie  level  nliould  be  carefully  adjusted  and  the  instrument  clamped 
to  prevent  its  moving  in  a/inmth.  Now,  with  the  eyepiece  of  the  telesrope  over  the 
elevating  screWy  not«  the  reading  of  the  bubble  when  level  is  set  on  telescope,  both 
in  direct  and  reversed  position.  Now  reverse  the  telescope  in  the  wyes  and  read  the 
level  aM  before.     Several  sets  of  observations  should  be  matle. 

Let  b,  b^  =  inclination  of  telescope  as  denoted  by  means  of  level  readings  with 

telescope  direct  and  reversed,  then  the  inequality  of  rings  p  =  j  —7—  {  v>  =  valae 

of  the  inequality  of  rings  in  millimeters  per  meter. 

Sixteen  determinatidnH  of  the  value  of  p  of  two  instruments  in  use  on  the  lake 
sur\'ey  gave  probable  errors  of  ^  (y'.046  and  ^  0".041. 

The  iiiequality  may  be  expressed  in  seconds  of  arc  if  desired,  but  for  purposes  of 
computntion  is  best  expressed  in  millimeters  per  meter,  as  it  can  then  be  combined 
directly  with  the  errors  of  adjustment  of  level  and  coUimation. 

Centering  of  ohject-glasB, — The  centering  of  the  object-glass  will  be  examined.  This 
may  be  done  as  follows: 

Draw  out  the  eyepiece  until  the  threads  are  no  longer  visible.  Direct  the  tel^ 
scop({  upon  Rome  well-delined  object,  and  while  looking  at  it  rotate  the  telescope  in 
its  wycM;  if  the  object  remains  steady  the  object-glass  is  sufticiently  well  centered. 
Should  the  object  a]>pear  unsteady  the  fault  can  only  be  remedied  by  a  maker.  The 
objective  should  be  firmly  screwed  into  the  telescope. 

IVire  interrah. — The  values  of  the  wire  intervals  will  be  determined  as  follows: 
S(^t  up  a  rod  at  carefully  measured  distances  of  10"',  20'",  30"',  100*"  from  the  instm- 
ment. Head  the  rod  ten  times  at  each  distance.  The  rod  may  be  altered  in  ele\a- 
tion,  the  level  may  be  caused  to  change,  and  the  telescope  may  be  rotated  180*^  (in- 
verted) in  order  to  change  the  position  of  the  wires,  or  threads^  on  the  rod. 

Taking  the  mean  of  the  ten  observed  ditlerences  of  readings  of  the  extreme  threa^ls 
at  e.ich  station  occu])ied  by  the  rod,  a  table  will  be  conHtructe<l  giving  in  motors  the 
distance  of  the  rod  from  the  instrument  for  any  observed  dilference  of  reading 
between  extreme  wires. 

Lnujih  of  rods. — Unless  the  rods  nsed  have  been  previously  compared  'with  some 
known  standard  they  will  be  compared  with  ench  otiier  and  their  relative  lengtba 
deteruiined.  This  may  be  done  by  establishing  two  tixed  points,  or  two  foot  platei. 
at  equal  distanies  from  the  iuHtrument  and  ditt'ering  in  elevation  about  2.7°'.  The 
distance  should  be  al)Out  lU'".  Determine  the  difference  of  elevation  of  the  points 
by  reading  each  rod  on  each  point.  A  comparison  of  the  resulting  diiferencea  of  ele- 
vation will  givti  relative  lengths  of  meters  on  rods.  Ten  measurements  with  each 
rod  will  be  dcterinined.  The  elevation  of  the  instrument  will  be  slightly  changed 
between  each  set  in  order  to  eliinin:ite  errors  in  eatimating  the  millimeters.  £srh 
rod  will  l>e  numbf  red  and  have  its  number  marked  on  it.  The  rods  shonld  also  be 
kept  dry  and  provided  with  canvas  covers  to  protect  them  while  being  carried  to  and 
from  work. 

The  distance,  which  will  be  called  A,  between  the  zero  of  graduation  of  the  rud 
and  the  bottom  of  the  steel  spur  on  which  the  rod  stands  will  be  carefkilly  deter- 
mined; thJH  distance  should  be  made  exactly  the  same  for  each  pair  of  rods  by  filinf 
oir  the  steel  spur  if  neceHMiiry.  This  may  be  determined  by  measuring  the  distance 
between  bottom  of  spur  and  zito  or  first  graduation  on  rod  by  the  nae  of  aright- 
angled  triangle  and  scale.  It  may  also  1>e  determined  by  means  of  another  leveling: 
rod,  the  graduati<mH  of  which  commence  at  tlie  foot  of  the  rod,  by  determining  the 
height  of  the  instrument  above  some  fixed  point  and  subtracting  it  from  the  resd* 
ing  of  the  rod  to  be  determined.    The  relative  len^tliH  of  the  rods  must  be  known. 

Whenever  a  bench  mark  is  connected  with  in  such  a  way  that  the  rod  ia  not  placsJ 
directly  on  the  B.  M.  this  quantity  A  enters  into  the  computation  of  difference  of 
elevation. 

Adjnfftments, — Before  commencing  work  at  any  time  all  adjuatments  will  beoare- 
fully  made. 

The  telescope  will  be  collimated  by  having  a  rod  sot  up  at  a  distance  of  StO**  ssd 
noting  the  position  of  the  wires  on  the  rod  when  the  telescope  is  normal  and  the 
bul>ble  centered,  and  when  inverted  or  rotated  180^  about  its  axis  ami  the  babble 
centered,  then  repeat  with  instrument  in  tirst  position. 

Let  r=mean  rod  reading  when  the  teleHco])e  is  normal. 

Let  r^  =  mean  rod  reading  when  the  telescope  is  inverted. 
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Let  D= distance  in  meters  from  instrument  to  rod.  Then  coUimation  error 
C=  ,  p^   in  millimeters  per  meter. 

The  coUimation  error  of  the  mean  of  the  horizontal  threads  should  not  exceed 
0.026-*  per  meter. 

The  horizontality  of  the  horizontal  wires  will  be  examined  by  moving  the  tele- 
scope in  azimuth  so  that  the  rod  shall  appear  to  move  through  the  field  of  the  tele- 
scope. If  the  threads  are  horizontal  the  reading  on  the  rod  will  be  the  name,  the 
position  of  the  level,  which  should  be  closely  watchedi  remaining  the  same.  If  the 
threads  are  fonnd  to  be  not  horizontal  they  will  be  made  so  by  turning  the  telescope 
a  small  amount  in  the  wyes.  When  the  thread  wires  have  once  been  made  hor^ 
zontal,  small  screws  which  abut  against  projection  of  wye  above  elevating  ncrew 
should  be  so  adjusted  that  when  they  press  against  this  projection  the  wires  are 
horizontal.  If  the  vertical  thread  is  then  inclined,  as  shown  by  the  plumb  line 
attached  to  the  rod,  it  must  remain  so. 

To  adjust  the  striding  level,  i.  e.,  to  make  the  tangent  of  the  level  tube  parallel  to 
the  upper  sarfaee  of  the  telescope  rings,  it  is  necessary  to  make  a  lateral  adjustment 
and  a  vertical  adjustment  as  follows: 

To  make  the  lateral  adjustment,  raise  the  clips  fastening  the  level  to  the  telescope 
and  revolve  the  leyel  about  the  telescope  a  short  distance  each  side  of  tlie  vertical. 
If  the  bubble  runs  in  opposite  directions  when  on  opponite  sides  of  the  vertical,  the 
level  is  to  be  adjusted  by  means  of  the  opposing  horizontal  screws  at  one  end  of  the 
level  until  snob  is  not  the  case. 

To  make  the  vertical  adjustment,  set  up  a  rod  at  a  distance  of  about  60  meters  and 
read  the  wires  with  the  telescope  normal,  level  direct,  and  the  bubble  in  the  center; 
reverse  the  level,  center  the  bubble,  and  read  the  rod;  then  read  the  rod,  with  the 
level  in  the  first  position,  to  ascertain  if  any  changes  have  occurred  during  the 
observations.  Be  careful  to  eliminate  parallax  when  reading  the  bubble  in  the 
mirror. 

Let  r=:mean  of  rod  readings  with  level  direct. 

Let  T*  =mcan  of  rod  readings  with  level  reversed. 

Let  D= distance  in  meters  from  instrument  to  rod. 

Then  error  of  inclination,  I=r_'j^^in  millimeters  per  meter. 

This  error  is  to  be  adjusted  by  the  opposing  vertical  screws  at  one  end  of  the  level 
case.  The  error  of  adjustment  niunt  not  be  allowed  to  exceed  two  divisions  of  the 
level.  Care  must  be  taken  that  the  telescope  rings  are  free  from  dust  while  adjust- 
ing the  level.  After  having  ma<le  the  vertical  adjustment  it  will  be  necessary  to 
examine  the  lateral  adjustment  again,  since  making  one  of  these  adjustments  affects 
the  other. 

To  make  the  tangent  of  the  level  tube  and  vertical  axis  of  revolution  perpendic- 
ular to  each  other,  loosen  the  small  clamp  screw  at  one  end  of  the  horizontal  bar 
fastened  to  the  vertical  axis  and  by  means  of  the  elevating  screw  raise  or  lower  that 
end  of  the  npper  horizontal  bar  until  the  telescope  can  be  rotated  180^  from  any 
position  and  have  the  level  reading  the  same  in  both  positions. 

To  adjust  the  level  attached  to  the  rod,  set  up  the  rod  in  its  tripod  in  such  a  posi- 
tion that  when  a  plumb  line  is  attached  to  the  small  hook  near  the  top  of  the  rod 
the  point  of  the  plumb  bob  shall  coincide  with  the  point  of  a  small  cone  attached 
to  the  rod  near  its  foot.  Now  bring  the  level  bubble  to  the  center  by  means  of  the 
leveling  screws.  In  making  this  adjustment  the  rod  should  not  be  exposed  to 
the  wind,  as  the  plumb  line  is  influenced  thereby.  This  adjustment  will  be  made 
at  least  once  each  day. 

Setting  up  the  instrument — Each  time  that  the  instrument  is  set  up  at  a  station  its 
axis  will  first  be  made  vertical  by  means  of  the  leveling  screws  in  such  manner  that 
the  telescope  may  be  turned  around  the  horizon  without  the  bubble  of  the  level 
running  a  great  number  of  divisions.  The  telescope  is  finally  made  horizontal  by 
means  of  the  elevating  screw.  The  bubble  must  be  in  the  center  at  the  moment  of 
observing. 

Sheltering  theinetrument, — The  instrument  when  in  use  oui^lit  always  to  be  sheltered 
f^om  the  sun  and  wind.  It  is  carried  from  station  to  st<ition  without  being  dis- 
monnted,  but  the  level  should  be  taken  off  and  carried  in  the  hand.  The  sni:Ul 
clamp  screw  at  the  end  of  horizontal  bar  and  the  large  screw  which  fastens  the 
instrument  immovably  to  the  tripod  should  both  be  turned  tight  before  moving  the 
instrument. 

Holding  rode, — ^The  rods  must  be  placed  on  the  plates  or  pins  which  accompany 
them  and  held  in  a  vertical  position  as  indicated  by  the  spherical  level  atrachod. 
It  is  advisable  to  always  use  the  same  rod  with  the  .same  foot  plate.  In  placing  the 
foot  plates,  great  care  should  be  taken  that  they  be  horizontal,  on  firm  irround,  and 
DOt  liable  to  change.  The  surface  of  the  ground,  if  not  iirm  or  level,  Hhoiild  bo 
removed.    When  pins  are  used  in  hard  ground  they  should  not  be  driven  down  hard. 
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bat  only  far  enoagh  to  be  stable ;  they  will  rlae  during  obaerratioiM  if  they  are 
driven  hard. 

ErroTB  of  otUutttMni, — The  errors  of  adjostment  of  collimation  and  inelination  will 
be  determined  at  beginning  and  end  of  each  series  6f  obHervations — that  is  to  say, 
after  having  mounted  the  instrument  and  before  dismounting  it,  and  in  all  cases  at 
least  once  each  day.  If  the  instrument  has  been  deranged  by  a  Jar  the  oorreotloni 
must  be  determined  anew. 

The  algebraic  sum  of  the  errors  of  adjustment  must  not  exceed  two  level  divisions, 
and  commonly  should  not  exceed  one.  All  the  details  of  the  determination  of  the 
errors  of  Judgment  must  be  entered  in  the  notebook  in  their  proper  place.  It  is 
always  advisable  to  have  the  errors  of  adjustment  as  small  as  possible,  and  neces- 
sary tliat  they  be  well  determined.  The  time  of  making  these  determinations  will 
be  recorded  in  the  notebook. 

Duplicatimg  work, — In  all  work  along  the  main  line  of  levels  each  observer  will 
duplicate  his  own  work  by  running  over  the  line  in  op{KMite  diieotions,  preferably 
under  nimilar  conditions  as  to  illuminations,  etc. 

Order  of  uwing  rod$, — While  connecting  two  bench  marks  the  order  of  naing  the  rods 
will  be  as  follows : 

R0D1  ROD  2  R0D7 


In  the  above  figure  let  I,  I^  P,  etc.,  represent  the  successive  stations  oecnpied  by 
the  instrument.  B.  M.,  a>,  a^  etc.,  occupied  by  rod  I,  and  a,  af,  eio.,  the  positioiM 
ooonpied  by  rod  2.  The  instrument  being  set  up  at  I.  Rod  1  is  placed  on  B.  M.  and 
rod  2  at  a,  making  the  distance  I-a  equal  to  I-B.  M.  Rod  1  is  then  read  and  imme- 
diately afterwards  rod  2.  The  time  elapsing  between  these  readings  ahonld  not 
exceed  five  minutes  and  commonly  will  not  exceed  one  minnte.  The  instrament  is 
then  carried  to  I>,  and  rod  1  to  a>,  the  distance  a-I'  and  I'-a^  being  equal.  Rod  1 
will  then  be  read  and  immediately  afterwards  rod  2. 

The  instrument  will  then  be  taken  to  P  and  the  rods  read  in  the'  order  1,  S.  Work 
will  be  continued  in  this  manner  until  the  other  bench  mark  is  reached.  Rod  1  most 
be  placed  upon  this  bench  mark,  which  will  be  the  reffular  order  if  there  have  been 
an  even  number  of  instrument  stations.  If  there  have  been  an  odd  nomber  of  instru- 
ment stations,  at  the  last  station  use  rod  1  for  both  backsight  and  foresight. 

If  the  lengths  of  meters  on  rods  are  the  same  and  the  values  of  A  of  the  rods  sre 
equal,  the  stretch  may  be  closed  on  either  rod.  While  leveling,  the  rate  of  piogrM 
in  favorable  weather  will  be  about  1  kilometer  per  hour. 

In  order  to  rednce  the  discrepancies  due  to  settling  of  the  instrament,  the  order  of 
reading  the  rods  will  alternate.  That  is,  at  I  the  backsight  will  be  read  first  and 
then  the  foresight;  at  I'  the  foresight  will  be  read  first  and  then  the  baoksight,  and 
so  on  throughout  the  length  of  the  line. 

Order  of  oi)8erHng, — After  having  properly  leveled  the  instrament  at  any  station, 
always  making  the  vertical  wire  occupy  the  same  relative  position  with  rei^ird  to 
the  center  line  of  the  rod,  the  observations  will  be  made  andreeorded  in  the  follow- 
ing order:  The  bubble  of  the  level  being  kept  in  the  center  while  threada  are  beiog 
read.  First  read  the  level,  then  the  position  of  the  threads  on  the  rod  wiU  be  read, 
the  millimeters  being  estimated,  and  finally  the  level  will  be  read  again.  The 
observer  will  then  read  the  rod  a  second  time  to  make  sure  that  no  error  has  bees 
made.  The  recorder  will  then  take  the  diil'erences  between  the  readings  of  tke 
middle  and  extreme  wires  to  guard  ngainst  errors,  and  if  these  diflTerenoes  denote 
any  error  the  observations  must  be  repeated.  If  an  error  exists,  it  will  be  shown  by 
too  great  a  difierence  between  the  difl'ereiices.  This  is  a  most  unportant  eheek  and 
must  not  be  neglected.  These  difterences  will  also  serve  as  a  oneok  npon  the  dis- 
tances between  the  instrument  and  rods. 

The  recorder  should  also  check  the  level  readings,  when  babble  is  not  eentersd,ts 
make  sure  that  errors  of  whole  divisions  have  not  been  made.  This  may  be  dons  l»y 
summing  np  the  readings  and  noticing  the  length  of  the  bubble. 

Heading  level, — In  reading  the  level  by  means  of  the  mirror,  oara should  batata 
that  the  position  of  the  oyo  U  such  that  there  will  be  parallax.  Snoh  poaitioM  esa 
be  determined  once  for  all  when  the  mirror  is  at  its  greatest  angle  of  alevatioD,  byi 
second  person  reading  the  level  directly  while  the  observer  flndis  the  poaition  tM 
which  the  reading  of  the  level  in  the  mirror  is  the  same. 

Form  of  field  notes. — The  notes  will  bo  k^pt  in  the  form  given  in  notebooks,  •■ 
shown  in  the  sample  below.    When  once  a  number  has  been  written  down  it 
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not  be  erased  or  made  illegible.    If  wrong,  a  line  will  be  drawn  thronffh  it  and  tho 
oorrect  nnmber  written  aM>ve.    (Left-hand  page.)    Date,  October  22,  fi98. 

BaokHghU 


Thread 

Means. 

DiflbrsDOS 
of  ibxeads. 

Level. 

Bod. 

rMdings. 

Eye. 

Oltfect 

IIM 

128 
117 
245 

1324 

1441 

1820.8 

15.5 

16.5 

18 

T.aM.249. 

Observer, W.  S. Williams.    Recorder,  E.  E.Whitehead.    (Right-hand  page.)    Level 
No.  4.    Tube  No.  214  Fanth. 

ForeiighU 

• 

Thread 
readings. 


1088. 
1106. 
1318. 


Meana. 


U92.0 


Diiforenoe 
of  threads. 


127 
118 
246 


LeveL 


Eye. 


15.6 


Object. 


15.6 


Bod. 


10 


Bemarka. 


Ltmgik  of  iighU. — ^The  lengths  of  sights  taken  will  depend  npon  the  condition  of 
the  atmosphere,  bnt  the  rod  should  always  be  near  enough  to  be  seen  distinctly.  It 
will  be  seldom  that  lengths  of  sights  greater  than  100  meters  can  be  taken.  The 
backsight  and  foresight  corresponding  to  any  instrument  station  must  not  differ  in 
lensth  oy  more  than  4  meters  and  the  sum  of  the  lengths  of  the  backsights  and  fore- 
eights  between  anv  two  bench  marks  should  be  equal. 

If  the  observer  has  the  slightest  cause  to  think  the  instrument  has  been  in  the 
least  disturbed,  or  that  the  refiraction  has  changed  between  the  times  of  reading  the 
two  rods,  he  should  repeat  the  observation  until  satisfactory  results  are  obtained. 

CrasHng  streams. — ^Wnenever  it  is  necessary  that  the  line  of  levels  should  cross  a 
river  or  other  wide  obstruction,  a  narrow  place  should  be  chosen.  Firm  points 
should  be  set  upon  the  two  banks,  levels  in  ffood  adjustment  are  set  up  on  opposite 
sides  of  the  stream  about  10  meters  from  each  bench  mark,  and  both  levels  go  tnrough 
the  same  operation.  The  distant  rod  will  reouire  a  target.  Each  observer  first  reads 
on  the  bench  mark  nearest  him,  once  with  tne  telescope  normal  and  level  direct  and 
once  witii  the  telescope  inverted  and  level  reversed;  then  takes  simultaneous  read- 
ings on  the  rod  across  the  river  with  the  instrument  in  the  following  positions: 

1.  Telescope  normal,  level  direct. 

2.  Telescope  normal,  level  reversed. 
8.  Telescope  inverteid,  level  direct. 
4.  Telescope  inverted,  level  reversed. 
6.  Telescope  inverted,  level  reversed. 

6.  Telescope  inverted,  level  direct. 

7.  Telescope  normal,  level  direct. 

8.  Telescope  normal,  level  reversed. 

These  eight  readings  constitute  one  set  for  the  direct  run.  Then  take  eight  more 
readings  in  the  same  order  for  the  reverse  run,  then  each  observer  turns  to  the 
nearest  bench  mark  and  reads  as  he  did  at  the  beginning.  Observers  and  instru- 
ments change  places  and  repeat  the  observations  at  these  new  stations.  The  simul- 
taneous levels  eliminate  retraction;  the  change  of  station  eliminates  curvature  and 
small  instrumental  errors  for  each  individual  instrument.  Unless  good  results  are 
obtained  the  observations  should  be  repeated  until  the  results  obtained  come  within 
the  prescribed  limits  of  error.  If  but  one  level  can  be  used  the  operation  will  be 
performed  in  the  same  order,  but  the  time  occupied  in  crossing  must  be  as  small  as 
possible. 

Fermanent  hemih  wuirk$. — ^Permanent  bench  marks  will  be  established  at  intervals 
of  8  miles  along  the  river  and  5  miles  on  lines  connecting  the  river  line  proper  with 
the  other  levels  or  bench  marks. 

These  bench  marks  will  consist  of  a  thoroughly  vitrified  tile  4  by  18  by  18  inches, 
placed  3  feet  below  the  surface  of  the  irround  and  surmounted  by  a  4-inch  wrought 
uon  pipe  as  a  surface  mark.  The  tile  snould  have  time  to  settle  before  leveling  to  it. 
Both  tOe  and  pipe  will  be  suitably  marked  to  designate  the  character  of  the  point. 
In  the  center  of  the  upper  surface  of  the  tile  a  copper  bolt  will  be  leaded,  the  upper 
•orDsoe  of  which  will  be  the  point  of  reference.    These  bench  marks  will  be  placed 

XNa  99 ^218 


3474      REPORT  OF  THE  CHIEF  OF   ENGINEERS,  U.  8.  ARMT. 

where  they  cad  be  easily  fonnd  and  where  they  will  not  be  distiirbed.  Property 
oomers  should  be  ntili/cul  where  practicable. 

In  a<ldition  to  the  above,  beucfies  shoaM  be  established  on  permanent  brick  or 
stone  structares  by  leading  into  them  a  horizontal  or  vertical  copper  bolt  with  the 
letters  U.  S.  P.  H.  M.  cut  near  it.  A  small  hole  in  the  center  of  the  bolt  will  be  the 
point  of  reference. 

Connecting  with  bench  mark. — In  connecting  with  a  bench  mark,  if  the  bolt  is  verti- 
cal the  foot  of  the  rod  is  placed  directly  np<m  it.  If  the  bolt  is  horizontal  in  the 
wall  of  a  building  or  other  Htnictiire*  it  will  be  connected  with  in  the  following 
manner:  Sot  up  the  instrument  in  such  a  position  and  at  such  an  elevation  that  ili? 
small  hole  in  the  bolt  may  be  bisected  by  the  middle  thread  without  displacing  the 
level  by  more  than  live  diviHious,  using  the  elevating  screw  for  making  this  bi)M>c- 
tiou.  Since  the  instrument  can  be  raised  or  lowered  about  2  centimeters  by  means 
of  the  leveling  screws,  the  instrument  can  be  placed  in  such  a  position  by  two  or 
three  trialn. 

Now  bisect  the  bench  mark  with  the  telescope  normal  and  also  inverted,  noting 
the  reading  of  the  level.  Head  the  ro<l  on  the  plate  with  the  telescope  in  both  i>ou- 
tioiis  and  the  bubble  in  the  center.  It  is  necewtsiry  to  eliminate  colliniatioa  of  thf 
middle  wire  by  inverting  the  telescope,  since  the  coUimatiou  of  the  middle  wire  is 
not  the  same  as  that  uf  the  three  wires.  The  quantity  A  (distance  between  the  zero 
of  the  rod  and  the  bottom  of  the  spur)  must  be  taken  into  account  when  a  Ix'ncb 
mark  is  connected  with  in  this  manner.  The  distance  of  bench  mark  from  instro- 
ment  must  be  determined  and  recorded. 

Closing  work  for  the  da//.— Whenever  work  is  stopped  at  least  two  temporary 
bench  marks  should  be  established.  These  will  consist  of  large  nails  or  spik/a 
driven  their  entire  length  vertically  into  the  baHO  of  trees  or  in  the  tops  of  soiioil 
stakes.  The  mean  elevation  of  these  two  benches  will  be  used  in  continuing  the 
work. 

Descrihing  bench  marks, — Every  bench  mark  will  be  fully  described  in  the  notebook 
and  a  careful  sketch  will  bo  made  of  its  surroun<lings.  Its  position  with  reference 
to  the  most  prominent  objects  near  it  shouM  be  given  by  distance  and  direction. 
Public  buildings,  such  as  depots,  court-houses,  churches,  etc.,  are  the  heat  positioni 
for  permanent  oench  marks.  In  a  village  or  town  several  permanent  bench  marki 
should  be  established  to  insure  at  least  one  being  always  available. 

Determine  elevation  of  base  of  rail. — If  a  railroad  is  cr(»ssed  the  elevation  of  the  ba^ 
of  the  rail  will  be  determined,  and  if  leveling  along  a  railroad  the  elevation  of  the 
base  of  the  rail  at  depots  will  be  determined. 

Gauge  zeros, — The  elevation  of  the  zeros  of  all  water  gauges  and  also  the  gangs 
bench  marks  will  be  determined. 

Datum  planes  of  cities, — The  main  line  of  levels  will  be  connected  with  the  datom 
planes  of  cities  along  the  line  and  the  elevationn  of  these  planes  will  be  deduceil. 

United  States  Engineer  bench  marks. — The  main  line  of  levels  will  be  connected  with 
all  accessible  important  United  States  Engineer  bench  marks. 

In  reducing  the  observations  the  nearest  tenth  of  a  millimeter  wiU  l>e  retaiued. 
The  distance  will  be  taken  out  from  the  table  to  the  nearest  meter. 

The  limit  of  discrepancy  in  closing  a  polygon  will  be:  3""*'  '(/distance  in  kilonietsn- 
The  distance  referred  to  is  the  entire  length  of  the  polygon  from  B.  M.  1  to  B.M.3 
and  back  to  B.  M.  1,  and  the  limit  of  discrepancy  refers  to  the  polygons  betweea 
succcHsive  bench  marks.  If  the  discrepancy  exceeds  the  prescribed  limit  then  the 
entire  line  must  be  rerun  one  or  more  times,  or  until  the  difference  of  the  direct  ami 
reverse  results  is  within  the  limit.  In  rerunning  lines  the  third  line  mn  sIiouM 
alternate  between  direct  and  reverse  directions  so  as  to  keep  the  total  nnmberof 
direct  and  reverse  lines  equal. 

Field  reductions  of  all  precise  level  notes  will  be  made  and  checked  at  the  end  of 
each  day's  work,  so  as  to  ascertain  before  leaving  the  groond  whether  the  lesalu 
come  within  the  prescribed  limits. 


APPENDIX  1  F. 

REPORT   OF  MR.   KIVAB   TITLLY,    ASSISTANT   EXGINERR,   ON  OAUOR8,    RKDUCTIOIT  OF 

PHYSICAL  DATA,   AND  OFFICE  PUltLICATlONS. 

St.  I.OUI8,  Mo.,  JIfay  31,  ISS9, 
Captain:  I  have  the  honor  to  subniit  the  following  rt^port  of  the  work  pertainiDf 
to  gauges,  reduction  of  physical  data,  nn-ords,  and  oHice  publications  since  May  Si, 

REGULAR  GAUGES. 

The  regular  gauges  maintained  by  the  commission  comprise  14  on  the  Miasiatipiil 
River  between  St.  Louis.  Mo.,  and  the  Head  of  the  Passes,  Lonisiaiift;  one  on  the  Sfc 
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Francis  Kiyerat  the  St.  LoaiSi  Iron  Mountain  and  Sonthern  Railway  Brid|;o;  one 
on  the  White  River  at  Clarendon,  Ark.,  and  one  at  liarbre  Landing  near  the  head 
of  the  Atchafalaya  River.  A  self-regietering  tide  gauge  is  maintained  by  the  com- 
miesion  near  Bilozi,  Miss. 

All  the  ganges  on  the  main  river  have  been  inspected  by  a  party  on  the  U.  S. 
steamer  Patrolf  in  charge  of  Surveyor  E.  L.  Harman,  during  November,  1898,  to 
February,  1899,  inclusive,  as  follows: 

Cape  GirardeaUf  Mo, — This  gauge  was  inspected  November  14,  1898,  at  a  sta;>:e 
of  9.B4  feet,  which  was  about  7  feet  above  the  lowest  reading  of  the  Rt'UHon.  The 
temporary  section  8.5  to  16  feet  was  0.06  foot  low.  Upper  sections  were  practically 
correct.  A  new  section  reading  from  6  to  10  feet  was  set.  A  new  bench  mark  was 
established  and  the  bulletin  plates  were  painted. 

The  office  hydrographs  indicated  errors  in  dates  in  February  and  March,  1898. 
These  were  corrected  by  comparison  with  ganges  in  the  vicinity. 

Belmontf  Mo, — ^This  gauge  was  inspected  November  19, 1898,  at  a  stage  of  18.9  feet. 
The  sections  above  water  were  found  practically  correct;  the  lower  sections  could 
not  be  checked. 

Netv  Madrid,  ifo.— This  gauge  was  inspected  November  23, 1898,  at  a  stage  of  15.08 
feet.  The  section  11  to  20  feet  was  found  0.1  foot  low ;  the  section  37  to  1 1  feot  was 
0.05  foot  high;  other  sections  above  water  were  practically  correct.  As  the  suctions 
were  supposed  to  be  firmly  fastened  to  their  supports  no  change  was  ma<le  at  the 
inspection.  On  Febraary  4^  1899,  the  observer  reported  the  section  11  to  20  feet 
washed  out  in  the  January  nae.    The  bulletin  was  cleaned  and  ])aiiited  at  inspection. 

(.■otionwood  Point,  Mo, — This  gauge  was  in8]>ected  November  26,  1898,  at  a  stage  of 
12.04  feet.  Seotion  11  to  18  feet  was  found  0.13  foot  high;  section  from  26  to  31  feet 
was  missing;  other  sections  above  water  were  ])ractically  correct.  An  inclined  sec- 
tion reading  from  13.2  to  36  feet  following  the  slope  of  bank  was  built.  The  upper 
end  of  this  gauge  was  drift  bolted  into  the  root  of  a  cottonwood  tree  at  top  of  bank. 
A  vertical  section  reading  from  7  to  14.8  feet  was  also  set.  Some  painting  and  repairs 
were  done  on  bulletin. 

The  inclined  ganges  constructed  during  the  year  consist  of  sloping  strinuerH  5  by 
5  inches  or  4  by  6  inches  laid  upon  the  surface  of  the  ground,  supported  by  8  by  8 
inch  posts  set  into  the  ground  about  5  feet,  the  horizoutal  distance  between  posts 
being  from  8  to  10  feet.  The  stringers  were  gained  into  and  tirmly  bolted  to  the 
posts. 

Fulton,  Tenn. — ^This  gauge  was  inspected  November  30,  1898,  at  a  stage  of  12.06 
feet.  Sections  12  to  lb  and  16  to  23  feet  were  found  0.05  and  0.08  foot  low,  respec- 
tivcdy;  other  sections  above  water  were  practically  correct.  Gauge  was  rebuilt 
from  8.4  to  16  and  22  to  36  feet.    Bulletin  was  raised  and  left  in  good  order. 

Mkoon  Landing,  Mi98. — This  gauge  was  inspected  December  7,  1898,  at  a  stage  of 
6.07  feet.  The  temporary  section  in  use  was  found  to  be  0.31  foot  low.  The  observer 
had  been  using  temporary  sections  since  June  9  last.  To  avoid  the  caving  bank 
at  this  site  the  gauge  was  moved  upstream  about  1,400  meters  and  rebuilt.  The 
original  site  of  this  gauge  is  about  500  meters  still  farther  up.streain,  and  sections 
have  been  moved  np  or  down  stream  from  time  to  time,  but  the  same  elevation  of  the 
zero  has  always  been  maintained.  The  new  gau^e  extends  from  0  to  45  feet.  Two 
additional  tree  bench  marks  were  established.  The  bulletin  was  moved  up  to  new 
gauge  site. 

Snnjiotcer  Landing,  Mi$$, — ^This  gauge  was  inspected  December  13,  at  a  stage  of  11.25 
feet.  Section  33  to  38  feet  was  found  to  be  0.07  foot  high ;  the  sections  above  water 
that  had  been  nsed  by  observer  were  practically  correct.  The  inclined  gau<;o  wiis 
rebuilt  from  15  to  38.5  feet  December  15.  The  bulletin  was  moved,  set  in  front  of 
the  old  Sunflower  warehouse,  and  left  in  good  order. 

ArkanaoB  City,  Ark, — This  gauge  was  inspected  December  24,  1898,  at  a  stage  of 
11.43  feet.  The  lower  end  of  temporary  section  in  use  was  found  to  be  0.1  foot  high. 
The  sections  below  22  feet  had  been  <lestroyed  by  the  removal  of  piling  to  wlii<>h 
they  were  fastened.  The  errors  found  in  temporary  gauges  did  not  sufficiently 
account  for  the  large  discrepancies  in  gauge  readings  as  shown  on  the  oflire  hydro- 
staphs.  Probably  the  temporary  sections  had  been  disturbed  before  the  arrival  of 
inspector.  The  discrepancies  probably  arose  from  errors  in  reading  gauge  by  a  siib- 
■titute  observer,  as  thev  reajtpeared  immediately  after  the  Deeemher  iu8])ection. 
The  inspector  visited  the  gauge  again  February  20,  1899,  but  the  water  was  then 
above  tiie  part  of  the  gauge  in  question;  nothing  could  be  learned  from  the 
observer  to  explain  the  large  discrepancies,  amounting  to  2.7  feet  on  December  30; 
after  that  the  record  was  apparently  correct.  The  records  from  Sejitemhcr  11  to 
December  30, 1898,  were  corrected  by  coordinate  platn  from  Greenville  and  month  of 
White  Kiver  gauges.  The  gauge  was  rebnilt  at  December  innpeetion  from  8  to  41 
feet.    The  balletin  was  repainted  and  left  in  good  order. 

(ireenrille,  Mits, — This  gauge  was  iuHpeeted  December  27,  1898,  at  a  sta«]:e  of  10.72 
feet.  The  temporary  seotion  found  in  use  and  other  sections  above  water  were 
praotioallj  oomot.    The  bank  at  gauge  site  was  being  graded  for  improvement 
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work  and  a  temporary  site  was  selected  about  890  metars  downstream,  where  an 
inclined  j^aiif^e  wiis  construote<l  by  nailing;  2  by  6  inch  strips  on  ties  of  tramway  of 
elevator  of  Vicksburg  and  Greenville  Packet  Company;  this  reads  from  11.4  to  43.5 
feet.  A  section  of  43  to  50  feet  was  put  up  at  old  site.  Bulletin  was  moved  to  top 
of  levee  and  the  plates  retouched. 

at.  Joaephf  La. — Tills  K&ut^e  was  inspected  on  December  30,  1888,  at  a  stage  of  9.28 
feet.  Tho  tomponiry  section  in  use,  6.5  to  11  feet,  was  correct,  as  was  also  the  high 
Witter  section,  3il  to  49  feet.  Other  temporary  sections  were  from  0.02  to  0.07  foot  io 
error.  An  inclined  gauge  was  partly  built  from  10.2  to  39.4  feet,  and  was  finished 
on  return  visit  in  .January.  A  vorticjU  section  was  built  fh>m  49  to  51  feet.  The 
bulletin  b<»ard  was  raised  above  high  water  and  painte<l. 

Jtaifou  Sara,  La.— This  ^au^e  was  inspected  January  4,  1899,  at  a  stage  of  12.12 
feet.  Tliu  tcin]»orar.v  section  in  use,  10.3  to  14  feet,  was  0.11  foot  low.  The  section  7 
to  12  ftM-t  was  0.07  foot  low.  Other  sections  above  water  were  practically  comrct 
Gau^c  was  rebuilt  from  10  to  19  feet  and  from  24  to  34  feet.    Bnlletin  wae  repainted. 

Vlaqmmine,  La. — This  gange  was  inspected  January  6,  1899,  at  a  stage  of  12.71 
iW^t.  Tlie  observer  had  been  reading  temporary  sections  at  upper  landing  about  600 
meters  uhove  regular  gauge  site  since  June,  VSS%i  the  section  found  in  use  read  0.S 
foot  too  low.  It  was  asHiimed  the  error  accumulated  since  September  6,  1898,  as  it 
was  foand  corn-ct  about  that  time  by  the  lock  engineers.  New  sections  were  built 
at  the  regular  site,  reading  from  8  to  15  feet  and  24  to  28  feet  vertical,  aud  an  inclined 
gau«re  from  14.2  to  24.2  feet.    Some  bulletin  plates  were  repainted. 

f'oUeifii  Point,  La. — This  gauge  was  inspected  January  7,  1899,  at  a  stage  of  10.11 
feet.  The  section  found  in  use,  6  to  11  feet,  was  0.07  foot  low;  Uie  section  14  to 24 
feet  was  0.09  foot  high;  other  sections  were  practically  correct.  An  inclined  gaogc 
was  built  10  to  22.2  feet,  and  the  bulletin  was  painted.  This  inclined  gange  wai 
report«Ml  by  gauge  observer  under  date  of  April  4, 1899,  as  having  been  deatroyed  hy 
high  water. 

Fort  Jackson,  La. — This  gauge  was  inspected  January  13, 1899,  at  a  sta^  of  3.8  feet 
aud  was  fouu«l  corre<'t. 

On  the  return  tri])  of  the  inspection  party  the  ganges  at  and  below  Mhoons  Land- 
ing were  again  viHited,  the  bench  marks  examined,  and  data  collected  for  revision  of 
the  printed  descriptions.  The  gauge  records  have  been  corrected  in  accordaore 
with  the  inspection  levels.  The  gauges  on  the  St.  Francis  and  White  rivers  yttrt 
not  ius]M-eted,  the  rivers  having  risen  past  low- water  stages  when  the  main  river  iru 
linished. 

T:ib1ev(  \oM.  6  and  7  give  the  maximum  and  minimum  readings  on  all  Availsble 
gauges  lor  Ib'Jb  aud  previous  highest  and  lowest. 

HIOII-WATER  GAUGES. 

The  commission  maintains  182  of  these  gauges  between  Cairo  and  Fort  JacluoBf 
La.    These  are  fully  described  in  Report  of  Chief  of  Engineers  for  1896,  page  3S36. 

These  gauges  were  inspected  by  the  party  on  the  Patrol  from  Cairo  to  GreenviUe, 
MiHs.,  <luriug  November  and  December,  1898,  and  from  Fort  Jackson  to  Greenville  ii 
January  and  February,  1899.  All  were  repaired  or  rebuilt  aud  left  in  good  order. 
1  ive  new  g:uii;«>s  were  erected,  designated  8%  20},  51*,  62*,  and  90^.  The  old  gaogti 
No.  ^  :ind  No.  90  will  be  discontinued  and  records  continued  on  new  mngea  of  eone* 
spouding  numl)er  distinguished  as  above.  The  observers  were  snppTied  with  postil 
r:irdH  and  instructed  to  report  the  highest  reading,  also  to  drive  a  nail  in  gansett 


hiiihi'sf  ]>()int  reached  by  the  water  of  this  year.  The  mazimnui  readings  of  tlM 
high  water  of  l^<!>ll  are  ;;iven  in  table  No.  8  as  far  as  reports  have  been  received. abi 
the  Iiighcst  readin^rs  of  all  the  regular  gauges  below  Cairo.    The  higli  water  of  iVi 

is  also  given  lor  comparison. 


BiLoxi  hdk  gauge. 


The  purpose  for  which  these  tidal  observations  were  undertaken  was  primarily  to 
fnrni^h  a  plane— that  of  mean  sea  level  in  the  Gulf  of  Mexico— to  whioh  theelen- 
tions  of  all  l)ench  marks  of  the  survey  of  the  Mississippi  River  oonld  nltimatel j  1'' 
referred. 

Biloxi  Bay  was  selected  as  a  location  after  full  consideration  of  stability  of  wil- 
possililo  iniliience  of  river  stages,  and  other  conditions.  That  the  choice  was  a  jadi- 
eious  bne  is  indicaled  by  snb^eiiuent  tidal  observations  near  the  month  of  the  river. 
niiide  for  a  dillerent  purjiose,  which  show  unmistakable  effeots  of  the  high  stSKSi*^ 
the  river.  ^  The  location  at  l^iloxi  is  open  to  th<^  Mississippi  Sound  and  to  theiiitf* 
and  there  is  every  reason  to  regard  it  as  a  favorable  point  for  determining  tbe  Golf 
level.  Ti<lal  ohst^rvatious  were  made  at  Cat  Island  in  1848-49  by  the  Uniteil  Stak* 
Coast  Survey,  aud  show  about  the  same  rnnge  and  character  of  tides  asappesrii 
tiie  ]iresent  records.  A  full  discussion  of  tiilal  phenomena  of  the  Gnlf  of  Mexico  hj 
Mr.  William  lerrell,  assistant,  I'nited  .Stales  Coast  Purvey,  wUl  be  fonnd  Inappei' 
dix  to  lieport  of  the  Coast  iSurvey  for  1^74. 
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The  Biloxi  gftnffe  wm  located  at  the  bridge  of  what  is  now  the  Looisville  and 
Naahyille  Rai&oaa  oyer  Biloxi  Bay  in  September,  1881,  and  has  been  maintained 
there  daring  all  the  obsenrationB.  A  sketch  map — plate  No.  9 — shows  the  location 
of  the  Biloxi  gange  and  also  the  locations  of  the  gauges  at  Port  Kods  and  East 
Bay.  The  records  of  the  last  two  stations  have  been  obtained  throiijrh  the  conrtesy 
of  MaJ.  James  B.  Qninn,  Corps  of  Engineers,  U.  S.  A.  Hydrograpbft  of  all  thcne  Rta- 
tiona  and  that  of  the  river  ganse  at  Ked  River  Landing  are  shown  on  Plate  8.  They 
are  given  mainly  to  show  the  characteristic  features  of  the  ditierent  stations  regard- 
less of  absolute  elevations.  It  will  be  noticed  that  Biloxi,  representing  the  (>nlf, 
has  a  different  period  of  high  water  from  the  river  station  at  Ked  Kiver  Landing. 
The  other  stations  seem  to  be  resultants  of  these  two  influences.  Especially  is  this 
notieeable  in  the  Port  Eads  record,  and  it  therefore  seems  evident  tliat  this  gauge 
ahoiUd  not  be  nsed  as  a  standard  of  Gulf  level  in  comparison  with  Biloxi  dhring 
high  stages  of  the  river.  No  reference  will  be  made,  except  at  Biloxi,  to  absolute 
elevations  of  water  snrface  at  the  different  stations,  as  it  has  been  decided  to  defer 
%  diseanion  of  this  qneation  nntil  after  the  connecting  levels  are  rerun  the  coming 
season. 

Since  the  complete  reenlta  of  the  Biloxi  observations  are  now  presented  for  the  first 
time  the  following  memoranda  of  the  apparatus  nsed  and  methods  employed  in  the 
reduetlon  are  given : 

A  aelf-registering  tide  gauge  was  made  for  the  Mississippi  River  Commission ;  was 
designed  by  Mr.  R.  S.  Aver^,  of  the  tidal  division  of  the  I  Jnited  States  Coast  Survey, 
and  made  under  his  supervision  by  Fauth  &,  Co.,  of  Washington,  D.  C,  early  in  1881. 
The  apparatus  was  similar  to  that  fully  described  and  illustrated  in  Aitpendix  No.  8, 
Report  of  the  United  States  Coast  Survey  for  1876,  page  130.  It  consists  of  a  float 
inolosed  in  a  vertical  wooden  box  or  tube,  the  float  rising  an<l  fulling  with  the  water 
surface,  the  water  being  admitted  to  the  box  by  a  contracted  openin;^  at  the  bottom. 
The  float  is  suspended  by  a  cord  which  passes  over  a  grooved  wheel  called  the  float 
wheel.  The  periphery  of  this  wheel  is  directly  over  the  float  box.  The  wheel  is 
mounted  on  a  steel  shaft  to  which  is  clamped  a  smaller  wheel  with  a  counterpoise 
for  the  float  attached  to  it.  The  shaft  also  carries  and  revolves  a  small  drum ;  this 
drum,  by  means  of  a  small  chain  and  pulleys,  causes  a  ])encil  carriage  to  slide  back 
and  forth  parallel  to  the  axis  of  a  large  cylinder  on  which  is  wound  the  paper  tide 
roll,  the  cylinder  being  revolved  by  clockwork  at  a  uniform  rate.  The  coordinates 
of  ttte  curve  traoed  by  the  pencil  on  the  paper,  which  in  in  a  continuous  roll  about 
13  Inches  wide,  is  the  time  which  is  furnished  by  the  revolving  cylinder  moved 
by  the  cloek,  and  ^e  keighta  of  the  water  surface,  which  is  given  by  the  record- 
ing pencil  moved  by  the  float.  The  actual  rise  and  fall  of  the  tide  is  shown  on  the 
tide  roll  or  maregram  in  the  ratio  that  the  drum  bears  to  the  float  wheel,  which 
was  1 : 6. 

A  staff  jgauge  was  also  used  in  connection  with  the  self-registering  gauge.  By 
reading  the  s&ff  and  noting  the  time  on  the  maregram  the  latter  can  be  referred  to 
sero  of  tiie  staff  gau^e,  which  is  connected  by  levels  with  bench  marks  on  shore ; 
thus  absolute  elevations  of  tide  readings  are  established.  This  apparatus  was 
installed  on  tiie  draw  pier  of  the  railroad  bridge  before  mentioned.  The  record  began 
in  August^  1881,  and  was  continued,  with  some  interruption  due  to  stoppages  of  the 
elook  and  other  causes,  until  June  10, 1885,  when  the  flrst  series  was  closed  and  the 
apparatus  shipped  to  the  St.  Louis  office.  This  gauge  was  at  the  draw  j>ier,  where 
first  placed,  until  January  30,  1884,  when  it  was  moved  to  a  group  of  piles  at  the 
northwest  end  of  draw  span  when  open,  where  it  remained  to  tho  end  of  the  first 
aeries;  another  gaoge  was  established  at  the  same  place  for  the  second  series. 

On  June  21  and  22, 1882,  the  precise-level  party  of  the  commission  closed  the  line 
from  New  Orleans  at  Biloxi  and  established  permanent  bench  marks  on  the  west 
•bore  of  the  bay.  The  8-foot  mark  of  the  staff  gauge  was  connected  with  the  1>ench 
marks  of  the  precise  levels  and  elevation  of  zero  of  staff  deduced  therefrom.  This 
ataff  gange  and  bench  marks  were  again  connected  by  levels  in  January,  1884.  No 
discrepancies  were  found.  A  new  staff  was  set  at  the  new  site  with  its  zero  pre- 
sumably at  the  same  elevation  as  that  of  the  old  staff  gauge.  By  leveling  to  it  in 
June,  1884,  the  zero  of  this  new  staff  was  found  to  be  of  the  same  elevation  as  that 
of  the  old  staff  gange. 

The  self-registeringtide  gauge  selected  for  the  second  series  of  observations,  wh  ich 
began  October  29, 1896,  was  that  designed  by  A.  Stierle  and  manufactured  by  U.  Bil- 
flram,  Philadelphia,  Pa.  This  instrument  is  very  compact.  While  it  is  not  claimed 
nir  it  that  the  principles  of  its  construction  are  new,  its  details  are  very  complete 
and  its  run  has  been  almost  continuous,  except  when  changing  the  paper,  sinco  its 
installment.  A  desoription  of  its  establishment,  with  illustrations  of  its  exact  loca- 
tion, also  of  the  float  box  and  a  micrometer  device  for  reading  the  staff  gange 
designed  by  Mr.  J.  A.  Ookerson.  is  given  in  Report  of  Chief  of  Engineers  for  1896, 
page  3573.    The  vertical  scale  of  the  maregram  is  1 :  12. 

£i  eatablishing  the  new  staff  gaoge  in  October,  1895.  it  was  intended  to  set  its 
aero  at  the  aame  eLsratLon  as  that  ox  the  former  gauge,  out  owing  to  disorepanoiaa 
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in  the  bench  marks  need  it  was  set  slightly  higher.  In  April.  1898,  preclse-leyel  con- 
nection was  made  between  this  gaage  and  all  available  benon  marks  in  the  vicinity. 
From  the  finally  adopted  values  for  the  most  permanent  of  these  bench  marks  Uie 
new  staff  was  fonnd  to  be  0.055  foot  higher  than  the  former  staff  gauge. 

OBSERVATIOKS. 

The  observations  of  the  first  series  were  made  by  the  different  bridse  tenders  until 
Jnne,  1884,  when  Mr.  F.  B.  French,  an  assistant  ftt)m  this  ofBoe,  was  plaoed  in  charge 
and  remained  until  April  20, 1885,  when  a  bridge  tender  again  assumed  charge.  Id 
the  firHt  series  the  time  notes  ana  staff  reading  aredefioient,  except  while  Mr.  French 
waH  in  charge  of  the  gauge.  Interruptions  in  the  records  are  frequent.  Especially 
is  this  the  case  in  1883,  only  one  month  of  that  year  being  sufficiently  reliable  fbr 
use. 

The  observations  of  the  second  series  have  been  made  by  the  bridge  tender,  L.  B. 
Vanderpool,  who  is  still  in  charge  of  the  gau^e.  The  records  of  this  aeries  are  very 
complete  and  satisfactory,  both  as  regards  tune  notes  and  staff  readings,  and  tht 
maregram  is  practically  continuous. 

RKDUCTION. 

Before  beginning  the  final  reduction  the  methods  employed  by  the  Coast  8ury^ 
were  examined  by  the  writer  in  the  tidal  division  of  that  office  and  have  bMS 
closely  followed  in  this  work. 

The  tide  roll  of  the  first  series  being  on  a  large  seale  ordinates  were  scaled  off  st 
half-honrly  intervals.  The  record  of  the  second  series  being  on  a  smaller  scale  and^ 
more  regular,  on  account  of  a  better  arrangement  of  opening  in  float  box,  the  ordi- 
nates were  taken  at  hourly  intervals.  These  ordinates  were  tabulated.  From  them 
the  monthly  means  were  computed  and  are  given  in  Table  No.  9,  redneed  to  tbe 
present  staff  gauge.  These  tabular  means  show  that  the  Gulf  level  is  highest  each 
year  in  tho  early  fall  months.  A  comparison  of  barometer  readings  ana  of  wisd 
records  at  New  Orleans  and  Mobile,  which  were  the  nearest  stations  available,  failed 
to  explain  this.  On  account  of  these  inequalities  in  the  monthly  means  only  yearly 
means  have  been  used  in  deducing  the  final  value  for  mean  Gulf  level,  which  is,  u 
given  in  Table  No.  9,  6.0829  feet,  with  a  probable  error  of  :t 0.0114  foot,  eompated 
From  five  yearly  means.  A  doscri])tion  is  given  herewith  of  the  bench  marks  it 
Biloxi  Hay  iind  their  elevations  with  reference  to  the  zero  of  tbe  present  staff  gange. 

The  so-called  preliminary  value  of  mean  Gulf  level  heretofore  ased  in  this  office 
was  derived  from  the  records  of  this  gauge  during  the  period  from  May  28  to  Octo- 
ber 13,  1882.  This  period  was  selected  as  being  presumably  free  from  the  disturb- 
ing influences  of  northerly  winds.  This  value  reads  6.401  feet  on  the  preeent  gangCf 
and  is  0.318  foot  higher  than  the  flnal  value.  The  difference  between  the  prelimi- 
nary and  final  value  arises  mainlv  from  the  fact  that  during  the  months  used  ift 
obtaining  the  preliminary  value  the  Gulf  level  is  always  higher  than  the  mean  of 
the  year. 

The  value  for  mean  (lulf  level  used  by  the  Coast  Survey  was  derived  in  that  office 
from  recordH  of  the  same  gauge  covering  a  longer  period  in  1882  and  part  of  188L 
This  value  rends  on  the  present  gauge  6.175  &et,  and  practically  agrees  with  tbe 
value  found  for  the  same  period  by  the  final  reduction.  The  Coast  Sorvey  offer,  ai 
a  rou^h  estimate  of  the  probable  error  of  this  value,  25  millimeters.  See  Beport  of 
the  Const  Survey  for  1887,  page  198,  for  further  details. 

It  is  a])])  a  rent  from  the  foregoing  that  there  is  no  real  conflict  between  the  difki- 
ent  values  of  mean  sea  level  at  Hiloxi;  the  discrepancies  arise  from  the  fact  thai 
different  periods  of  time  were  used  in  deducing  these  values.  The  value  here  gi?<B 
as  final,  being  deduced  from  five  complete  years,  seems  entitled  to  the  greateii 
weight,  its  probable  error  being  about  3|  millimeters  as  against  an  estimated  entf 
in  the  Coast  Survey  value  of  25  millimeters. 

A  hydrograph  sheet  is  appended,  plate  8,  showing  monthly  means  for  each  jeir 
and  the  final  mean  diawn  as  a  horizontal  line. 

COMrRBIIENSIVB  IIYDROORAPn. 

A  coniprehennive  hydrograph  of  the  main  river  and  tributaries,  plotted  to  a  iin*D 
scale,  for  a  period  of  28  yearn,  has  been  commenced  and  is  about  ludf  oompleted.  i^ 
has  been  t'Omporarily  laid  aside  for  more  pressing  work. 

PHYSICAL  DATA. 

The  party  on  the  Patrol  repaired  and  reestablished  range  hubs  and  signals  sift* 
regular  discharge  sections  on  the  main  river.  A  new  section  wee  selected  and  *^ 
out  at  Thebes,  Ill.|  about  45  miles  above  Cairo.    The  only  liTer  diaeluffge 


APPENDIX  W  W — ^B]fePOBT  OF  MISHISSIPPI  RIYEB  COMMISSION.     3479 

ments  made  this  year  were  ten  on  the  St.  Francis  River  abont  15  miles  above  its 
moatb,  at  a  stage  of  about  18  feet  above  extreme  low  water.  While  on  the  gaage- 
inspection  trip  the  party  on  the  Patrol  also  examined  many  of  the  permanent  marks 
of  the  general  survey,  in  some  cases  replacing  old  stone  marks  with  tile  and  pipo 
benchmarks;  the  elevations  were  determined  and  noted  for  future  reference. 

OFFICB  PUBLICATIONS. 

The  following  pamphlets  have  been  prepared  and  printed. 

Stages  of  the  Mississippi  River  and  Tributaries,  for  1898^  containing  the  daily 
readings  of  34  stations  on  the  niiiin  river  and  24  ou  the  tributaritvs.  This  also  con- 
tains descriptions  of  gauge  bench  marks  and  elevations  of  gauiro  zeros  and  extreme 
high  and  low  readings  on  these  gauees  to  date.  Records  of  three  stations  on  the 
Upper  Mississippi — Kock  Island,  Nasnville,  and  Burlington — were  added  this  year. 

Highest  and  Lowest  Annual  Stages  of  the  Mississippi  River  and  Tributaries,  to 
1898.  This  gives  also  elevations  of  gauge  zeros  and  distances  from  Cairo  of  all  sta- 
tions.   This  paxnphlet  contains  33  pages. 

Descriptions,  Elevations  and  Geodetic  Positions  of  Permanent  Marks,  Cairo,  HI., 
to  St.  Paul,  Minn.,  Survey  of  the  Mississippi  River.  This  pamphlet  contains  about 
SOOpages. 

The  monthly  reports  of  operations  of  the  secretary  of  the  commission  have  been 
prepared  and  printed  with  the  reports  of  the  district  officers. 

Tne  proceedings  of  the  seventy -fourth,  seventy-fifth,  and  seventy-sixth  sessions  of 
the  commission  have  been  printed,  as  have  also  the  projects  of  secretary  and  district 
officers,  acted  on  at  those  sessions. 

A  pamphlet  of  instructions  for  field  work  of  triangulation,  precise  levels,  topog- 
raphy and  hydrography,  gauge  inspections,  and  discharge  measurements  was  pre- 
pijred  and  printed. 

The  professional  records  of  the  commission,  comprising  field  notebooks,  maps,  boat 
drawings,  and  manuscripts,  have  been  cared  for  and  the  card-index  system  kept  up. 

I  desnre  to  acknowledge  the  very  able  assistance  of  Mr.  F.  F.  Axtell  during  the 
year,  and  also  ihat  of  Mr.  E.  J.  Thomss  and  Mr.  W.  C.  Lemen  during  part  of  the 
year.  These  gentlemen  have  been  most  unremitting  in  their  attention  to  and  interest 
in  the  work  of  this  division. 

Very  respectfully,  your  obedient  servant, 

KlVAS  TULLT, 

AsfUtani  Engii 
Capt.  MA0OK  M.  Patrick, 

Corps  of  Engineers,  U,  8,  A,, 

Secretary  MieeisHppi  Biver  CommUeUm, 
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Tablb  No.  8. — Maximum  readings  of  flood  of  1899  on  high-water  and  regular  gamgee^ 
tieeippi  Biter,  Cairo,  Til.,  to  Fort  Jaokeon,  La.;  al$o  ikoee  of  1897  for  eomparim 

[Norm. — All  gaoffea  were  read  at  or  near  the  flood  stage.  Some  were  read  before  the  erest  waa  rei 
these  are  Indicated  by  *  in  elevation  oolamn.  In  snch  eaaea  the  reading  given  is  obtained  by  in 
lating  the  valne  of  £he  riae  after  the  flrst  readings  were  made.  The  correction  was  in  eaei 
deduced  from  the  nearest  legnlar  gangs.  Wheie  gange  numbers  and  readings  are  omitted,  no  r 
hiiTS  yet  been  received.] 


Hime  of  gauge. 


Cairo 

179 

Belmont 

177 

175 

174 

New  Madrid 

170 

168 

1«6 

188 

181 

Cottonwood  Point 

168 

153 

152  

Fulton 

150 

149 

148 

147 

145 

142 

Mempliis 

141 

140 

188 

187 

186 

185 

134 

Mliuon  Landing... 
133 


131 

130 

129 

128 

Helena 

128 

125 

124 

123 


122 

121 

120 

Siinriowor  Landine  .... 

118 

117 

118 

115 

114 

Month  of  White  River. 

112 

Ill 

110 

109 

108 

107 

108 

105 

Arkannas  City 

104 

103 

102 

101 

100 

99 


08 

Greenville 

97 

86 


Distance 

from 

Cairo. 


MUes. 

0.0 
17.8 
21.3 
88.5 
44.8 
49.8 
70.3 
78.3 
84.8 
99.3 
109.3 
118.5 
123.0 
185.0 
181.8 
187.5 
175.4 
180.1 
188.3 
192.8 
107.8 
208.0 
225.6 
280.0 
285.0 
239.5 
249.5 
256.8 
261.8 
286.8 
271.0 
277.8 
280.6 
289.5 
203.5 
297.8 
801.5 
806.5 
817.8 
828.5 
820.8 
884.5 
889.0 
842.5 
848.8 
852.7 
882.0 
886.8 
871.8 
87&0 
883.5 
898.2 
898.5 
401.8 
408.0 
412.0 
418.8 
421.5 
427.0 
432.5 
438.3 
444.8 
449.5 
458.5 
459.0 
483.5 
467.0 
473.3 
478.3 
482.5 
487.0 
480.8 
4Dft.8 


Date  of  highest  read' 
ing.1809. 


Apr.  2  . 
Apr.  — . 
Apr.  4  . 


Mar.  29-31,  Apr.  1. 
Mar.22 

Apr.8 

Mar.  HI- Apr.  8.... 
Apr.2 


Apr.5-7 

Mar.  30-Apr.  8-4, 7-8 

Apr.2-8 

Mfir.29 ,.. 

Apr.  1,3-4 

Apr.7 

Mar.31 

Apr.  10 

Mar.8a-Apr.l 

Mar.  29.  Apr.8 


Apr.2  ... 
Apr.  1-11 
Mar.25  .. 
Apr.  5-6  . 


Apr.  7-12 
Apr.  6-8  . 


Apr.  7-14 


Apr.  10-14 
Apr.  13  ... 


Apr.  12-15 


Apr.  10-14 


Apr. 3  .... 
Apr.  20  . . . 
Apr.  1^16 
Apr.  11-12 
Apr.  10-18 


Apr.  18  ... 
Apr.  14-16 
Apr.  15-16 
Apr.  15  . . . 
Apr.—  ... 
....do.... 
Apr.  19  ... 
Apr.  12  ... 
Apr.  15-17 
Apr.  18-17 
Apr.  15-19 
Apr.  15-20 
Apr. —  ... 
Apr.  17-20 
....do.... 


Apr.  17-20 
Apr.  15-19 


Begular 
readings. 


FeeL 
46.24 


42.0 


86.10 


38.45 


84.9 


85.20 


88.0 


46.75 


44.8 


48.49 


48.6 


Apr.  17-20 

Apr.— 

Apr.  18-10 

Apr.  18 

Apr.18.20 

•Correction,  +1.0. 


43.0 


Maximum  elevation 

above  Memphis 

datum. 


Flood  of 
1899. 


Feet. 
823.95 
817.3 
815.72 
811.4 
807.1 
805.2 
298.60 
296.3 
202.4 
284.4 
279.8 
275.4 
273.99 
269.3 
258.8 
254.2 
250.32 
24a  2 
245.2 
243.0 
241.2 
236.45 
227.7 
226.04 
228.2 
22L7 
220.7 
218.20 
211.2 
209.1 

1209.0 
206.85 

1207. 8 
20L2 
202.0 
19&0 
107.0 
105.6 
19L5 
180.4 
187.8 
186.1 
188.4 
18L6 
181.0 
178.25 
176.5 
178.6 
172.2 
160.1 
187.8 
184.00 
162.4 
181.5 
160.8 
150.0 
158.28 
156.6 
156.6 
158.8 
161.01 
140.2 
148.2 
146.6 
144.5 
144.0 
148.2 
140.7 
187.87 
•  187.8 
186.4 
lIBwt 
U8L4 


Flood  of 

1807. 


Feet, 
820.4 

821.4 
818w7 
814.2 
800.7 
308.0 
802.0 
800.8 
296.8 
288.0 
283.8 
278.8 
276.8 
273.0 
280.2 
258.8 
252.9 
251.2 
247.5 
245.7 
243.8 
238.4 
229.8 
228.6 
226.1 
222.0 
218.2 
21&4 
213.6 
21L8 
210.8 

2iao 

200.6 
206.6 
206.0 
204.6 
203.2 
200.6 
106.2 
103.2 
100.0 
180.4 
186.8 
184.8 
188.1 
181.1 
178.5 
176.6 
175.1 
172.6 
170.4 
168.0 
166.2 
165.8 
164.0 
168.0 
168.4 
160.6 
160.7 
157.0 
155.2 
152.4 
151.6 
148.6 
148.2 
147.8 
147.0 
144.0 
14L6 
140.6 
ia8L7 
UOlC 

liiLt 


D 

e 
coo 

1 

1 
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Dlj>t.inFe 

DabiDtbiKb«ti«d 

lug,  law. 

BcKnUf 

lUutliDnm  uleratlDH 

above  UotnphlB 

datam. 

■Dl»«r- 

Flood  (.[ 
IBOO. 

Jlo«.lfl/ 

1»7. 

UtU: 

mt:s 

sta.i 

SHLS 

MLI 

sati.o 
ssa.& 

WS.3 
SllB 

0X1.0 
Kia.a 

Hg.3 
flHSS 

730.' t 

7a.  & 

T«B.O 

BflltO 

ao.o 
Wfi 

km:  5 

V34.S 
H3.S 

MID 
MR.U 

teals 

wra.o 
imi.D 

iloioin 

1.023.B 

i:S! 

isiio 

ill!; 

117.05 

11S.S 

Si 

1"7!*3 
1(11.20 
lus.u 
nil.  so 
Wsi 

Fvt. 

134.8 

ULl 

F.rt. 

iK!!:i :::;::;;:; ;:::;;:;:: 

ist:« 
22:3 

iro 
12:1 

1UB,4 
1113.2 

6*7 

ftia 

-3,1 

....*'."*. 

^'^r^  ■■■■■■■■■■ 

~li-f 

*.Uii:"::::::;:;;:;:- 

4jIiMT-23 ;       47,> 

di" 

Al>f-ZI-2l 1       «35 

75;  «B 

NO 
HS.l 
•  01. 7 

B4:i« 

Hit 

Mioa 

BLZO 

»l.l 

28.1 
U.1 

zs.a: 

14.  0 
i3.78 

13:4 



A|.r.L-J-ai , 

Apr.2l-i-i 

Aw.ai-as 1      «u.iit 

-4.  47 

e«:3 

60,3 

u:a 

83:  s 
44:0 

bh:* 

M.7 
00.1 

34.7 

M.2 
2&8 
>1.3 
28.05 

21:0 

IS.  8 

14:8 

~\f 

IP^ ' 

-^■« 

*«'*>;  UBdiiiB:;.""" 

Apr.a.t  Bii 

Apr=-i-i!7 '      «,S0 

^:m 

■it.;^:::::::::::::- 

At*i"'""-V"::"::"";is:T"" 

-7:5 

itT.50 

-B.81 

" 

^':l^ 

ni" 

•u« :::;:::::::::::: 

App.*J^i-;;2.L*4,2j!...| 

3F 

;;; 

Apr.a 

*.2 
IMOB 

-i.n 

ii^S^—V. 

Apf.lS-;l 

■"&«»■ 

ii;-;! 

■  CumctloD, +OJft. 
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Hujke9t  gauge  readinga,  irihutarie$,  1899  {to  May  tS,  1899), 


StAtion. 


StLouU 

Little  Rock 

l>Hrbre  Lauding 

Nanhville 

Ciociuiiati 

I^iiifl  ville  (Upper) 

Lonisville  (Lower) 

Padacah 

Camdeu  

Fulton,  Ark 

QarUnd 

Shreveport 

Alexandria 

St.  L..  L  M.  dc  a  Ry.  Bridge. 

Chattanooga 

Florence 

Jackaonport 

Clarendon 


River. 


Miflsiuippi. 
Arkanaaa.... 
Alchafalaya 
Ouraberland 

Ohio 

do 

do 

do 

Ouachita  ... 

Red 

do 

do 

...do 

St.  Francis.. 
Tennessee  .. 

..  -do 

White 

do 


Date. 


Apr.27 

May  11 

Apr.  25-28.. 

Feb.  11 , 

Har.8. ...... 

Mar.lO 

...'..do 

Apr  4-5 

Jan.  17-18.... 

Jan.  17 

do 

Jan.  24 

Jan.  27 

Apr.  11-15... 

liar.  22 

Kar.20 

May  13 

Jan.  24-25.... 


Gange 

reading, 

1899. 


Feel. 
25.60 
25.90 
41.60 
40.60 
57.2 
32.80 
58.30 
43.8 
89.10 
22.55 
24.10 
15.60 
18.20 
30.3 
40.0 
25.20 
28.90 
28.90 


Prior  to  1890. 


Gauge     Y 
reading. 


FuL 

35.95 

31.20 

50.95 

55.30 

71.06 

46.60 

72.00 

64.25 

46.0 

35.75 

28.50 

36.70 

88.25 

4L6 

54.0 

32. 1*0 

33.35 

36.63 


18» 

m 

\fsn 

1882 
1S4 
1884 
1884 
1884 
1881 

\m 

18»i 
UK 


1897 
1875 
1897 
18W 
1890 


Table  No.  9. — Mean  readings  of  Bilotn  self-registering  tide  gauge  referred  to  zero  of 

staff  gauge. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Joly. 

1881 

1882 

5.912 
5.485 

6.919 

6.084 

6.234 

6.247 

6.236 

6.161 

1883 

1884 

5.684 
6.698 

6.936 
6.696 

6.066 
6.026 

6.100 
6.055 

6.226 
6.053 

5.7S3 

1885 

5.676 

1895 

18D6 

5.529 
5.769 
5.722 
6.756 

6.560 
6.835 
6.788 
6.787 

6.629 
6.107 
6.036 
5.868 

6.061 
6.226 
6.582 

6.274 
6.030 
6.876 

6.360 
6.083 
6.106 

6.239 

1897 

6.2<S 

1898 

6.354 

1899 

M^*an"  A. .«•«...■.•«....««.... 

5. 7216 
6.6927 

5.7632 
6.7501 

5.9584 
5.8940 

6.0338 
6.0325 

6.1072 
6.0985 

6.1822 
6.1607 

6.1498 

^(<MinSfr ............. ..r.T.... 

8L1486 

Year. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

Annnal 
means. 

Grand 
means. 

1881 

6.493 
6.565 

6.716 
6.561 

6.108 
6.881 

6.835 
6.560 

1882 

6.276 

6. 1870 

1883 

1884 

6.039 

6.645 

6.591 

6.849 

6.905 

€6.0367 

1885 

181>5 

6.492 
6.321 
6.530 
6.295 

5.946 
6.470 
6.146 
6.234 

6.634 
5.905 
5.886 

6.633 

1896 

5.975 
5.958 
6.423 

6.456 
6.476 
6.815 

'"i'oiii' 

6.1015 
6.0720 

1897 

1898 

1899 

......••..,.-_...___. 

Means  a 

6.1342 
6.1342 

6.5914 
6.5748 

6.4596 
6.5009 

6.1160 
6.0084 

6.7778 
6.7674 

6.(<I9 

Means  b 

6.o;u 

a  Derived  fW>Tn  the  monthly  means  for  the  years  1882, 1884, 1896, 1897,  and  1898,  and  the  montUy 
for  January,  1885. 
b  Derived  from  all  records  given  above. 
e  Record  for  January,  1885,  was  used  in  computing  annual  mean  for  1884. 

Note.— Final  value  of  mean  Gulf  level,  derived  as  above,  is  6.0620  feet,  with  m  probAble  eRer,«B> 
pated  from  the  yearly  means,  of  ±  0.0114  foot. 

BILOXI  STAFF  GAUGE  AND  BENCH  MARKB. 

Standard  staff  gauge  of  Biloxi  tidal  observations  is  nailed  to  piling  8^  nortliweii 
end  of  drawspan,  when  open,  of  railroad  bridge  over  Biloxi  Bay.  The  staff  ii 
gradnated  in  feet  and  t-entbn  from  zero  to  12  feet  and  reads  by  means  of  a  micro- 
meter  attachment  to  haudredtliH  of  a  foot.    ThiH  Rtnff  was  set  in  October,  ISSo. 

The  final  yaluo  of  mean  Qnlf  level  reads  on  this  gauge  6.0620  leet. 
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BSKCH  MARKS. 

^.  B.M.  19  (U.  S.  Coast  and  Geodetic  Survey  Hi)  is  225  meters  west  of  the  west  end 
^'  Biloxi  Bav  Bridge.  It  is  30  meters  sontb  of  the  center  of  track  of  the  Louisville 
^nd  Nashville  Railroad.  The  B.  M.  is  a  cross  cut  on  the  top  of  the  marking  stone, 
Mt  in  the  ground.  The  top  of  the  stone  has  been  splintered  off  in  places  and  the 
^pper  bolt  is  gone.  Pine  trees  near  the  stone  are  marked  with  five  narrow  blazes. 
Kievatiou  above  zero  of  gange,  11.939  feet. 

P.  B.  M.  19  A  is  on  top  of  stone  monument  upon  which  P.  B.  M.  19  was  established.' 
Tbe  B.  M.  is  a  cross  cut  on  comer  of  stone  nearest  the  bay. 
Elevation  above  the  zero  of  gauge,  11.770  feet. 

Coast  and  Geodetic  Survey  P.  iT.  M.,  £|,  is  near  the  east  end  of  Biloxi  Bay  Bridge 
and  about  68  meters  south  of  the  Louisville  and  Nashville  Railroad  track,  in  toe 
jnd  of,  and  near  the  northwest  comer  of  the  frame  houHc  owned  and  occupied  by, 
the  Rev.  J.  B.  Walker.  The  B.  M.  is  the  bottom  of  the  Hquare  cavity  cut  in  the  top 
of  the  marble  stone  marking  the  point.  Tbe  stone  is  6  by  4  inches  on  top,  projecting 
abont  1  inch  above  ground,  and  has  the  lettem  U.  8.  C.  S.  cut  upon  the  top.  Distance 
ttom  center  of  bench  to  brick  pier  under  northwest  comer  of  house,  0.8  mile. 
JQeration  above  zero  of  gauge,  21.803  feet. 

B.  M.  '*A,"  is  top  of  iron  strap  on  floor  (at  level  of  floor  of  cable  bouse)  at  west  end 
of  drmwspan  of  Biloxi  Bay  railroad  bridge.  B.  M.  is  marked  by  letter  A  cut  in  strap 
and  is  at  apex  of  the  letter.  It  is  26  inches  northwest  from  northwest  comer  of  base 
of  the  northwest  end  strut  of  the  drawspan,  when  closed,  and  is  32  inches  east  of 
door  of  cable  house.  It  is  on  the  east  end  of  top  of  strap.  The  strap  is  2  inches 
wide  and  the  top  surface  is  16  inches  long. 
Elevation  above  zero  of  gau^e,  12.050  feet. 

B.  M.  "B,**  is  upper  edge  of  iron  plate  at  angle  in  the  line  of  piling  near  gauge 
honse.    Marks  are  cut  thus  yl\  in  the  iron,  and  the  letter  B  is  cut  in  plank  near 
tbe  B.  M. 
Elevation  above  zero  of  gauge,  11.657  feet. 

B.  M.  ''Cy"  is  upper  edge  of  iron  plate  encasing  concrete  of  center  pier  of  draw* 
span  of  the  Biloxi  Bay  Bridge  (on  Louisville  and  Nashville  Railroad).     It  is  at  the 
extreme  north  end  and  is  marked  by  a  cold  chisel  out.    A  mark  thus  (^^3)  is  cut  in 
concrete. 
Elevation  above  zero  of  gauge,  7.144  feet. 


Appendix  1  G. 

RKPOBT  OV  MR.  THOMAS  MIDDIJBTOK,   ASSISTANT  BNOINRRR,  ON    REPAIRS  TO  PLANT 

AND  CONSTRUCTION  OF  NEW  PLANT. 

St.  Louis,  Mo.,  May  Si,  1809, 

Captain:  I  have  the  honor  to  submit  my  annual  report  upon  the  work  of  this 
department,  which  consists  of  designing  new  plant,  the  preparation  of  drawings 
and  speeifi cations  for  same,  the  determination  and  designing  of  repairs  to  dredging 
plant,  and  the  supervision  of  the  construction  of  new  and  repairs  to  existing  plant. 

Dredge  Alpha, — The  record  of  this  dredge  for  the  last  dredging  season  was  not  a 
Tery  enoouraging  one.  Shortly  after  going  into  the  field  the  pump  runner  became 
loose,  and  the  spare  shaft  and  runner  had  to  be  put  in.  Later  on  the  engine  gave 
ecmsiderable  trouble  from  hot  bearings,  and  a  critical  examination  showed  that  the 
lavt  crank  had  twinted  slightly  on  its  pin,  and  consequently  one  part  of  the  shaft 
was  not  in  line  or  running  truly  with  the  other  parte.  This  shaft  is  of  the  built-up 
tvpe,  and  constant  hard  work  and  possibly  expansion  from  boated  crank  pins  baa 
allowed  the  last  crank,  through  which  all  the  work  was  passing,  to  give  way.  The 
shaft  was  taken  apart,  a  new  crank  pin  made,  the  cranks  pressed  on  again  and  the 
•baft  carefolly  trued  np  in  all  its  bearings.  Subsequently  the  dredge  was  operated 
without  further  trouble,  but  owing  to  the  comparatively  high  stage  of  the  river  she 
waa  withdrawn  from  service  and  laid  up  in  winter  quarters  at  the  end  of  October. 
It  is  now  nearly  six  years  since  this  boat,  which  has  a  wooden  hull,  wan  launched, 
and  tbe  seams  have  oecome  so  soft  that  it  will  be  necessary  to  haul  her  out  of  the 
water  at  the  earliest  opportunity  to  have  her  overhauled  and  recalked. 

IJredffe  Beta. — At  the  close  of  June,  1898,  this  dredge  was  in  the  Government  dry 
dock  at  Keokuk,  Iowa,  undergoing  alterations  with  the  obect  of  reducing  the  draft 
to  4  feet,  improving  the  machinery,  and  providing  the  requisite  cabin  accommoda- 
tions to  enable  her  to  care  for  her  own  crew. 

Tlie  eontraetors  for  altering  the  hull  by  the  addition  of  side  extensions  and  the 
remodeling  of  the  bow  and  stern,  were  behindhand  in  the  completion  of  their  work, 
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and  it  waa  not  until  September  16  that  the  Beta  was  ready  to  be  taken  oat  of  doek. 
In  the  meantime  a  large  amount  of  work  had  been  done  by  hired  labor,  inclading 
the  installinf^  of  the  two  16-inch  preeanre  pampa  for  jet  agitation,  electric-light 
engine  and  generator,  and  three  ateam  capstans;  the  remoyal  of  the  Altera  from  after 
hold  to  forward  of  main  engines;  the  changing  of  feed  and  filter  pnmpa  to  mors 
convenient  locations;  the  remodeling  of  the  pipe  system  incident  to  changes  of 
machinery ;  the  alteration  of  deck  hunses,  etc.  Much  of  the  work  of  alteration  had 
to  be  delayed  until  the  dredge  arrived  at  St.  Louis,  owing  to  the  necessity  for  keep- 
Ins  the  draft  as  light  as  possible  on  account  of  low  water.  After  meetine  with  con- 
siderable ditlii'iilty  from  this  cansCy  the  Beta  arrived  at  8t.  Louis  October  14;  the 
balance  of  the  work  was  at  once  undertaken.  This  consisted  of  ereoting  steam 
winches  and  spud  lifting  cylinder,  pipe  fitting,  plumbing,  electric  lighting,  tbe  build- 
ing of  cabins,  etc.,  together  with  tne  contractors'  unfinished  work  on  bull  and  dii- 
charge  mains  firom  pumps.  The  Beta  was  practically  completed  by  Deoember  25^ 
IB^,  and  was  sent  to  winter  quarters  with  the  fleet  at  Memphis^  to  await  a  fsvoiw 
able  opportunity  for  undergoing  a  tost  before  taking  the  field  next  season. 

lyreage  Gamma, — The  records  show  that  the  interruptions  which  oecamd  whilt 
dredging  arose  from  minor  causes,  namely :  the  dogging  of  injection  and  feed  pipeii 
the  loosening  of  valve  seats  in  air  pump,  and  the  breaking  of  a  collar  on  vidve  stem 
of  air  pump.  The  low  pressure  piston  head  of  jet  pump  also  broke,  but  the  dred^ 
in g  was  continued  without  the  jet  agitator  until  the  repair  waa  completed.  Tm 
main  pumping  machinery  appears  to  have  worked  satisfactorily,  but  it  waa  evident 
to  wanl  the  close  of  jthe  season  that  the  efficiency  of  the  pump  was  materially  reduced. 

Dredge  Delta,— Th^  record  of  the  Delta  for  the  dredging  season  of  1898  indorm 
the  opinion  already  formed  and  expressed  by  me  in  my  last  annual  report,  namelji 
that  a  mechanical  a^tator  of  this  design  was  not  suitable  for  the  snaggy  condition 
of  the  Mississippi  River  and  would  always  be  a  source  of  intennption  and  delay  to 
continuous  dredging.    An  examination  of  the  daily  reports  shows  that  the  stop- 

Sages  arising  from  breakages  to  the  agitator  amounted  to  34  per  cent  of  the  total 
redging  time,  while  the  stoppages  from  all  other  sources,  including  packing  of 
main  engine,  tne  parting  of  pipe-line  connections,  the  breaking  of  hanlinff  cablet, 
etc.,  were  only  about  11  i)er  cent.  The  continued  trouble  experienced  by  the  part- 
ing and  loss  of  the  driving  chain  of  agitator  forced  the  conclusion  that  it  would  be 
necessary  to  abandon  the  open-link  type  and  adopt  a  pin-conneoted  chain  in  tta 
place.  Designs  were  accordingly  prepared  for  chains  with  oast-stoel  links,  hard- 
steel  pins,  and  bushes.  The  agitator  is  also  undergoing  some  alterations  and  snln 
stantial  repairs,  which  will  reduce  the  stoppages  to  those  incident  to  the  picking 
up  of  snags  and  clogging  with  drift.  In  other  respects  the  dredge  compares  most 
favorably  with  any  in  the  fleet. 

Dredge  Epsilon.—So  far  as  the  actual  field  work  is  concerned,  this  dredge  shows  ao 
excellent  record,  the  delays  from  all  causes  being  less  than  8  per  eent  of  the  total 
dredging  time,  'lliese  delays  arose  partly  from  the  breakhig  of  head  cables,  the 
parting  of  pipe  line  at  rubber  connections,  and  the  adjusting  of  engine  governor, 
and  partly  from  hot  slides  on  main  engine.  During  the  season,  however,  a  break  in 
one  side  of  the  pump  casing  was  developed,  and  examination  showed  that  the  metal, 
which  was  originally  If  inches  thick,  had  worn  completely  through.  The  pump 
was  repaired  teinporarily  during  a  perio<l  of  high  watisr,  and  fortunately  did  nol 
interfere  with  dredging  operations.  This  matter  is  considered  later  on  in  tUt 
report. 

Dredge  Zefa,— The  Zefa  went  into  the  field  with  the  mechanical  agitator  ready  for 
operation,  but  as  the  efficiency  tests  had  demonstrated  its  onreliability,  the  dredge 
ha<l  been  fitted  with  a  water-jet  agitator,  centrifugal  pump,  and  engine  similar  tt 
those  on  the  sister  dredge  Epailon, 

The  old  trouble  was  experienced  in  keeping  the  agitator  to  its  work,  and  pnie- 
tically  it  remained  idle  the  greater  part  of  the  time  while  the  water  Jet  waa  used. 
As  this  device  was  a  very  inefficient  means  of  looHcning  the  material  to  be  dredged, 
and  its  use  involved  much  delay  in  attempting  to  keep  it  In  working  order,  the 
engine  and  machinery  were  removed  while  the  Zeta  was  waiting  for  a  lower  itags 
of  water.  With  this  exception  the  performance  of  this  dredtre  was  very  similar  to 
that  of  the  Kpailon^  the  delays  in  actual  dredging  time  arising  prinoip^ly  fmn 
causes  outside  of  the  dredging  mtichinery  proper,  such  as  the  separating  of  pips 
line  at  rubber  oonnections,  breaking  head  cable,  clearing  out  suotioo  head.  etc. 

Dredging  pumps. — It  was  a  matter  of  HurpriHC  to  find  that  the  pump  oauDg  of  the 
Epeilon  h&a  actually  worn  through  a  thickness  of  1|  inches  of  metal  before  tbo 
expiration  of  her  iirst  season's  work,  and  uft«r  the  dredges  were  all  in  winter  qos^ 
ters  the  pumps  were  taken  apart  and  a  careful  examination  of  their  interior  condi- 
tion was  made.  The  makers  of  the  double  suction  pumps  on  the  (fOmaui,  EpeUMt 
and  Zeta  evidently  oxpet^ted  the  wearing  action  of  ttie  sand  to  be  moat  severe  on  the 
periphery  of  casing  and  the  lip  of  the  discharge  entrance;  extra  thiokneas  of  metal 
was  put  at  these  places  to  provide  for  this  anticipated  need.  A  form  of  pump  was 
adopted  which  made  it  impracticable  at  any  reasonable  coat  to  fit  the  fiawngs  with 
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rsnewable  linen  where  it  was  supposed  snoh  proYision  woald  be  requiredy  and  hence 
theexpedient  of  extra  metal  was  resorted  to  instead.  In  the  case  of  the  Oamma  this 
amooDted  to  a  thickness  of  2i  inches,  aud  in  the  other  two  dredges  from  2  inches  to 
8^  Inches.  An  examination  of  these  three  pamps  showed,  however,  that  the  greatest 
wear  had  taken  place  at  the  throat  or  entrance  of  the  suction,  then  alongside  the 
blades  of  runner,  diminishing  toward  their  points.  In  the  pumps  of  the  Epail^m 
sod  Ze/a  this  wear  was  excessiye  at  the  immediate  turn  into  the  casing,  whicn  is  of 
A  rather  small  radius ;  in  the  Gamtna^s  pump  the  wear  was  less  in  depth,  but  ex- 
tended fisrther  into  the  pump  cfising,  and  was  in  grooves  of  varying  depth,  which 
formed  a  series  of  waves  in  cr  oss  section.  The  edges  of  the  blades  had  also  worn 
eonsidarably,  nntil  the  actual  clearance  between  blades  and  casings  was  over  2 
inches  iu  some  places;  this  accounts  for  the  falling  off  of  the  pump  emciency  during 
theaeaaon. 

Referring  now  to  the  pump  of  dredge  Delia — this  pump  is  of  the  single-suction 
trp^f  has  a  casing  of  rectangular  section,  and  is  fitted  with  liners  throughout.  At 
the  end  of  two  seasons  of  dredging  the  liners  were  worn  to  about  one-half  their 
original  thickness,  which  was  five-eighths  of  an  inch,  and  the  clearance  at  edges  of 
mnner  blades  was  not  sufficient  to  reduce  the  pump  efficiency  below  the  limits  of 
profitable  dredging. 

In  considering  these  worn  pump  casings,  it  is  evident  that  the  incoming  material 
vecelTea  a  violent  rotary  motion  from  the  runner  blades,  the  inHuence  of  which 
extends  a  considerable  distance  into  the  suction  elbows.  The  abrading  action  is  to 
he  meaaared  by  the  centrifugal  force  with  which  the  materia]  is  pressed  against  the 
retaining  surfaces.  As  this  centiifugal  force  is  proportionate  to  the  velocity,  it 
follows  that  the  ratio  of  wear  in  the  different  pumps  can  be  measured  by  the  rela- 
tive velocities  of  the  runners,  leaving  out  of  consideration  any  difference  there 
might  be  in  the  mass  of  solid  material  passing  into  the  several  pumps,  the  difierence 
of  the  abrading  qualities  of  the  various  sands  met  with  in  dredging,  the  relative 
diatances  that  the  heels  of  runner  blades  extend  into  the  suction  mouth,  and  the 
form  of  suction  mouth,  all  of  which  have  some  influence  on  the  amount  of  wear. 

In  speaking  of  velocities  in  this  case  the  number  of  revolutions  is  under  consid- 
eration, and  not  the  peri]>heral  velocity  of  the  runner,  which  is  a  factor  of  the 
pomp's  performance,  but  has  nothing  to  do  with  the  wear  that  is  taking  place  at  or 
near  the  hob.  Looking,  then,  at  the  number  of  revolutions  at  which  the  pumps  are 
mn,  this  will  be  found  to  correspond  with  tolerable  accuracy  to  the  amount  of  wear 
which  has  actually  taken  place,  namely :  Delta,  140  revolutions ;  Gamma,  150  revo- 
Intiona;  Zefa,  180  revolutions,  and  Epailon,  180  revolutions.  The  increased  wear 
shown  by  the  Ep»ilon  as  against  the  Zeta  is  easily  accounted  for  by  the  greater 
number  of  hours  the  former  has  actually  dredged. 

The  conclusions  arrived  at  from  past  experience  may  be  briefly  stated  as  follows: 

1.  A  method  of  compensating  for  wear  by  means  of  renewable  liners  is  absolutely 
necesaary. 

2.  A  method  of  preventing  the  rotary  action  of  the  material  from  extending  into 
the  suction  elbows  is  desirable. 

3.  The  number  of  revolutions  of  the  pump  runner  should  be  limited  to  an  average 
of  from  140  to  150  per  minute. 

4.  A  method  of  reducing  or  compensating  the  wear  between  edges  of  runner 
lilades  and  casing  shonld  be  adopted. 

A  pnmp  has  been  designed  in  which  the  above  requirements  have  been  fully 
adopted  and  is  shown  on  accompanying  plate.  This  pump  is  fitted  with  renewable 
liners  throughout;  the  inflowing  material  is  prevented  from  taking  a  rotary  motion 
in  the  auction  elbows  by  baffle  plates;  the  point  at  which  the  wear  due  to  this  rotary 
motion  is  most  severe  is  protected  by  a  heavy  renewable  liner,  which  is  held  in  place 
between  the  suction  elbows  and  casing,  thus  dispensing  with  bolts  or  other  fasten- 
ings; the  wear  on  edges  of  mnner  blades  is  entirely  obviated  by  making  an  inclosed 
mnner— that  is,  side  plates  are  riveted  to  the  edges  of  blades  and  prevent  the  sand, 
ote.y  from  grinding  between  blades  and  casing;  the  slight  wear  which  will  take 
place  on  outside  of  runner  will  not  reduce  the  efficiency  of  the  pump ;  by  adopting 
the  double-suction  type  of  pump  the  difficulty  of  balancing  tne  suction  force  is 
eliminated  and  thrust  bearings  on  collars  are  unnecessary.  It  is  anticipated  that 
this  design  of  pump  will  prove  both  more  efficient  and  less  costly  to  maintain  than 
any  at  present  in  use,  and  will  ultimately  become  the  standard  for  the  dredging  fleet. 

ui  this  connection  I  may  say  that  means  have  been  taken  to  remedv  the  detects  of 
the  pumps  of  the  Gamma,  Epeihm,  and  Zeta,  as  far  as  praotioablej  by  fitting  them 
with  zenowable  liners  in  the  parts  most  exposed  to  wear. 

WORK  UKDBR  COKSTBUCTIOH. 

Large  ISMlflrt.— The  Iowa  Iron  Works,  Limited,  Dnbuque,  Iowa,  are  building  five 
leige  ateam  teoden  aooording  to  the  plans  and  specifications  which  appeared  m  the 
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last  annaal  report.  This  work  has  not  progressed  as  rapidly  as  was  expected,  and 
one  hull  only  has  been  launched  up  to  the  present  time.  All  the  engines,  however, 
are  well  advanced,  and  the  boilers  and  minor  parts  will  be  ready  and  waiting  for 
the  hulls.  The  joiner  work  is  well  in  hand  and  will  keep  pace  wiui  the  other  parti. 
So  far  the  work  in  general  is  of  excellent  character. 

Small  tenders, — The  three  small  tenders  bnilt  under  contract  with  the  M.  A.  Sweeney 
Company,  Jefferson ville,  Ind.,  have  juHt  been  delivered.  This  class  of  boat,  of  which 
the  Vulc^in  was  the  leader,  has  been  fonnd  to  be  of  very  great  service  in  the  fleet, 
being  small  enough  to  be  easily  handled,  large  enongh  to  more  a  coal  barge  or  even 
a  dredge  in  slack  water  in  case  of  emergency,  and  quick  enongh  for  ordinary  use  aa 
general  tender  and  dis])atch  boat. 

Dredge  Iota. — The  contract  for  this,  the  first  of  the  self-propelling  type  of  dredges, 
was  awarded  to  the  Springfield  Boiler  and  Manufactnring  Company,  of  Springfield, 
111.  At  this  writing  the  hull  is  not  yet  completed,  and  the  work  in  general  on  tlie 
machinery  and  other  accessories  is  not  very  far  advanced,  but  the  contractors  taHj 
expect  tohave  the  dredge  ready  for  the  coming  season's  operations. 

liepairs  to  plant. — Outside  of  the  usual  general  repairs  to  the  fleet,  tho  year's  woik 
in  this  direction  has  been  the  installation  of  the  new  boilers  and  completion  d 
repairs  to  steamer  Minnetanka,  which  were  in  hand  at  the  close  of  the  last  fiseil 
year,  and  the  titling  of  liners  to  pumps  of  dredges  Gamma,  EpaiUmf  and  Zeia,  In  tht 
case  of  the  former  dredge  heavy  cast-iron  liners  are  bolted  directly  to  the  worn  parti 
of  casing  and  the  runner  trimmed  down  as  required  to  suit  the  decreased  width.  Ii 
the  case  of  the  Epailon  and  Zeta,  however,  the  pump  casings  were  reduced  so  maeh 
in  thickness  at  the  throat  that  it  was  necessary  to  cut  out  the  center  parts  entirely 
and  insert  false  centers  or  rings  between  the  suction  elbows  and  the  main  part  a 
casing.  These  rings  are  prepared  to  take  renewable  wearing  pieces  of  consid•^ 
able  thickness  at  the  point  where  abrasion  from  the  sand  is  greatest;  and  beyond  tbii 
point  on  the  flat  sides  of  casing  where  the  abrasion  is  less,  steel  plates  fiye-eightiia 
inch  thick  are  flttcd.  A  special  boring  tool  was  prepared  for  this  purpose  and  tlw 
work  done  without  removing  the  pumps  from  their  places. 

OJEJice  work. — During  the  year  a  number  of  detail  drawing  and  erection  plans  were 
made  for  dredge  lota;  a  set  of  17  drawings  and  speciflcations  for  new  dradges,  and 
sundry  drawings  required  for  alterations  and  repairs  to  dredge  Beta  and  the  fleet 
The  usual  supervision  and  inspection  of  all  work  under  constmotlon,  both  contract 
and  repair,  has  been  maintained. 

Thomab  Middlxtok, 

^ttlafaiil  BngiM&r. 

Capt.  Mason  M.  Patrick, 

Carps  of  Engineers,  U.  8.  A.,  Secretary  MissisHppi  Biver  CcmmUHotu 
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REPORT  OV  MR.  V.    B.    HALTBT,    ASSISTANT   BNOINKVB,    ON   DRIDOnTQ   OFBSATIOn 
ON  THE    MISSISSIPPI    BIVXR   BETWKBN   CAIRO,  ILL.,  AND   HBAD    OF    THB   PAflSlfl^ 

LOUISIANA. 

United  States  Dbedok  Funnv 
West  Memphis,  Ark.,  May  IS,  1899. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  of  tba 
dredge  fleet  belonging  to  the  Mississippi  River  Commission  for  the  year  ending  Uaj 
16,  1899 : 

At  the  beginning  of  the  year  the  dredge  fleet  was  under  the  direction  of  Hr.C  Wi 
Sturtevant,  assistant  engineer,  who  had  t>een  connected  with  dredging;  operations  tf 
superint-endent  since  the  inauguration  of  the  project  of  improving  tlie  channeled 
the  river  by  means  of  hydraulic  dredges  by  the  commission.  I  relieved  him  on  Jolj 
27,  1898,  he  haying  been  commissioned  captain  in  the  Third  Begiment  of  Engineer!. 

care  of  plant. 

At  the  beginning  of  the  year  the  fleet  was  laid  up  in  ordinarr  ftl  New  Madrid,  Ma 
It  consisted  of  the  dredges  Alpha,  Gamma,  Delta,  Epsilan,  ana  Mm;  the  steamen 
Search,  Vidalia,  and  Vulcan  ;  4  pile  sinkers,  Nos.  33, 21, 61,  and  971 ;  1  meaenring  bargsj 
1  quarter  boat,  No.  13;  2  small  sunk-deck  fuel  flats:  9  framed  and  flnah-decked 
barges,  and  1  calking  flat.  The  dredge  Beta  and  macnine  shop  on  bacse  168  weit 
at  Keokuk,  Iowa,  whore  the  dredge  was  being  remodeled.  The  ateamer  JslaMfvaft^ 
which  belonged  to  the  dredge  fleet,  was  at  St.  Louis  undergoing  eztenaiye  i^aiit. 

During  the  month  of  August,  1898,  pile  sinkers  Nos.  981, 9^96^964  wen  reoaifti 
f^om  Cincinnati,  where  they  had  been  built  under  oontraot. 
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The  steamer  Patrol,  belonging  to  the  allotment  for  earyeyB.  gmngee,  and  observa- 
tioDS,  was  cared  for  till  November  5, 1898,  when  she  was  tnmed  over  to  £.  L.  Harman, 
anrveyor.  • 

Daring  the  interval  ftt)m  the  beginning  of  the  year  to  the  beginning  of  the  dredg- 
ing aeason  the  plant  was  cared  for  in  the  nsaal  manner  and  the  following  repairs 
made: 

The  cabins  of  the  dredges  Alpha,  Gamma,  Delia,  EpsiUm,  and  Zeta  and  steamer 
Search  were  painted,  both  mside  and  out,  by  contract. 

J[>redg€  Alpha, — Only  minor  repairs  to  main  engines,  steam  piping,  and  winding 
engines  were  made. 

Dredge  Gamma, — Main  pnmp  and  engines  were  thoronghly  overhauled,  liners  placed 
in  shell  of  the  pnmp  over  the  throat,  crank  disk  borod  ont  and  new  pin  made  for 
hish-pressnre  engine,  minor  repuirs  made  to  jet  enginoH  and  boiler  pumps,  all  out- 
aide  ironwork  above  the  water  scraped  and  painted  by  hired  labor. 

Dredge  Delta, — Only  minor  repairs  ma<le  to  main  engine  and  pnmp  and  hoisting 
machinery;  outside  ironwork  above  water  line  Bcrape4l  and  painted  by  hired  labor. 

Dredge  Epeilan, — Minor  changes  made  to  steam  piping  and  lioisting  tackle  for  sue- 
tion  head;  lockers  built  in  statiTooms;  roof  painted. 

Dredge  Zeta, — A  new  jet  pump  and  engine,  with  connections  similar  to  the  one  on 
the  JEpeHon,  was  erected  in  place;  minor  changes  made  in  steam  pii>ing  and  hoisting 
teekle  for  suction  head. 

PUe  $inker$,—The  machinery  for  pile  sinkers  Nos.  981, 982, 983  was  erected  in  place, 
oabinabnilt  and  painted.  The  cabin  was  built  on  No.  984,  but  machinery  was  not 
placed  in  position,  as  the  pile  sinker  was  not  required  during  the  season.  Minor 
repairs  to  machinery  of  pile  sinkers  Nos.  21  and  61  were  made. 

Four  flnsh-deck  framed  barges,  used  for  plunder  barges,  were  calked  above  the 
water  line. 

At  the  close  of  the  dredging  season  of  1898  the  dredge  fleet  was  taken  to  the 
▼iciDit)'  of  West  Memphis,  Ark.,  where  it  has  been  cared  for  in  the  usual  manner.  A 
■mall  R>rce  has  been  retained  and  has  been  employed  in  making  repairs  and  changes 
to  the  plant,  as  follows : 

Dredge  Alpha, — Only  minor  repairs  to  feed  pumps  and  electric-light  engine  have 
been  made. 

Dredpe  Beta. — This  dredge  arrived  at  the  West  Memphis  fleet  December  31,  1898. 
Yerj  httle  work  has  been  done  on  her  toward  completing  the  extensive  changes 
maffe  dnring  1898.  Machinery  has  been  ere<'t«d  in  machine  shop,  steam  pipes  partly 
covered,  a  small  amount  of  carjienter  work  done  on  her  cabins,  and  the  new  wood- 
work of  cabins  given  one  coat  of  paint. 

Dredge  Qamma, — Slide  valves  on  hiffh-pressure  cylinders  of  main  and  jet  enj^ines 
have  been  faced  np  and  seats  scraped  down.  The  main  pump  has  been  torn  down 
and  throat  castings  bored  ont  to  receive  new  liners,  which  have  been  made  by  the 
Memphis  Machine  Works.  Auxiliary  machinery,  pumps,  etc.,  have  been  overhauled, 
valves  ground,  etc. 

Dredge  Delta, — Extensive  alterations  of  cabin  arrangements  on  this  dredge  have 
been  made  and  are  nearly  completed.  A  large  filter  originally  intended  for  filtering 
water  supply  for  boilers  was  bursted  in  the  spring  of  iSdS  and  has  been  cut  np  and 
removed.  Changes  in  pipe  work  made  neccHsary  by  alterations  in  cabin  and  removal 
of  filter  have  been  nearly  completed.  New  liners  have  been  placed  in  main  pump 
eaaing,  and  a  new  babbitted  bearing  for  main  shaft  at  pnmp  made.  Drawings  ibr  a 
new  sprocket  chain  for  the  agitating  machinery  have  been  made,  and  some  small 
changes  made  in  the  arrangement  of  thin  machinery. 

Dredge  Epeilan. — The  entire  interior  of  the  hull  has  been  scraped,  and  painted  with 
ted  lead  and  oil.  The  main  pump  was  taken  down  and  examined  and  drawings 
showing  the  wear  of  the  casing  made.  Owing  to  the  excessive  amount  of  tliis  wear, 
extensive  repairs  to  tlie  casing  were  found  necessary  and  the  work,  to  be  done  by 
the  force  on  the  fleet,  is  well  un<ler  way.  The  discharge  openings  from  the  bilge 
eiphons  have  been  raised  to  prevent  entrance  of  water  from  the  river.  They  for- 
merly discharged  only  a  few  inches  above  the  water  surface.  Auxiliary  pumps  have 
been  overhauled  and  valves  ground. 

Dredge  Zeta, — About  one-half  the  interior  of  the  hull  has  l^een  scraped  and  painted, 
discharge  openings  ftt)m  bilge  siphons  have  been  raiHcd,  auxiliary  pumps  have  been 
overhauled,  steam-heating  arrangements  for  cabin  have  been  erected,  and  stoves 
disoarded.  An  examination  of  main  pnmp  showed  the  same  excessive  wear  as  noted 
on  the  Epeilon,  and  the  same  extensive  repairs  are  being  made.  A  large  boring  bar, 
for  boring  ont  casing,  has  been  made  and  erected  in  position,  and  boring  partly  com- 
pleted.   The  same  apparatus  will  be  used  on  the  EpBilon, 

Pile  Sinker  No,  984,— -The  machinery  has  all  been  erected  and  connected  np. 

Steamer  Seareh, — A  large  amount  of  material  necessary  for  extenaive  repairs  to  hull 
haa  been  received.  It  is  the  intention  to  beach  this  boat  and,  on  the  subsidence  of 
the  water,  block  her  np  and  make  the  needed  repaira  by  hired  jalK>r.  She  will  after- 
wards be  palled  Intotlte  water  on  ship  ways. 
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Steamer  MisiissippL — Tbis  boat  was  tunied  into  tbe  fleet  on  December  31  to  be 
cared  for.  New  Htacka  were  piircbased  in  Memphis  aud  were  erected  by  hired  labor. 
Furnace  walls  have  been  rebuilt,  new  siphons  placed  in  each  of  the  thirteen  compart- 
ments of  the  hull,  machinery  overhauled,  and  the  searchlight  Irom  the  Minnetonka 
placed  on  her. 

Steamer  Patrol, — This  boat,  belongln<y  to  the  allotment  for  surveys,  gauges,  and 
observations,  was  turned  into  tbe  tloet  March  2, 1899.  A  new  ice  box  baa  be(*n  built, 
roof  painted,  machinery  thoroughly  overhauled,  and  new  furnace  walls  built. 

DREDGING  OPERATIONS. 

The  project  for  the  dredging  seiison  of  1898  contemplated  dividing  the  river  below 
Cairo  into  three  districts,  as  follows:  First,  from  Cairo  to  and  including  Hathaways 
Crossing;  second,  from  Hathawuys  Crossing  to  the  head  of  Island  No.  40;  and  third, 
from  the  head  of  Island  No.  40  as  far  down  the  river  as  dredging  should  beconiA 
necessary.  A  survey  party  was  placed  in  each  one  of  these  districts.  These  partitf 
made  a  preliminary  survey  of  all  bars  that  it  was  thought  might  require  dredging; 
also  made  surveys  immediately  before  dredging  at  each  bar  for  the  purpose  of  prop- 
erly locating  the  dredge  out;  also  surveys  during  dredging,  and  on  the  completios 
of  the  same,  to  show  the  effect  of  the  dredging.  The  surveyor  in  charge  idso 
located  the  dredge  in  the  absence  of  the  superintendent.  C.  M.  Talbert,  surveyor, 
was  in  charge  of  the  first  district;  £.  L.  Harman,  and  afterwards  M.  I.  Powers,  SQ^ 
veyors,  were  in  charge  of  the  second  district,  and  W.  Q.  Comber,  assistant  engineer, 
in  charge  of  the  third  district.  The  general  supervision  of  the  entire  fleet  and  the 
survey  parties  was  under  the  Ruperintendent  of  dredging.  He  was  furnished  a  snit- 
able  steamer  used  as  an  inH])ecti<)n  boat,  and  from  iSeptember  1  to  the  end  of  the 
dredging  season  was  engaged  constantly  in  passing  over  the  river,  inspecting  and 
directing  the  work  of  the  dredges  and  survey  parties,  sounding  all  crossings,  and 
keeping  fully  informed  of  the  condition  of  the  river  and  location  of  best  chaoneb. 

Frequent  reports  were  made  to  the  pilots^  associations  concerning  the  rlTer  chin- 
net;  buoys  were  set  marking  the  channel  in  difficult  places,  and,  by  permission  of 
the  officers  in  charge  of  the  local  light-house  district,  the  positions  of  the  lights 
were  changed  to  agree  with  new  channels  as  they  developea.  In  fact,  it  was  the 
intention  of  the  superintendent  to  furnish  all  the  information  possible  to  the  steam- 
boat interests  and  make  the  dredging  operations  of  as  much  value  as  possible.  Tbe 
steamer  AUseiesippi  was  used  as  an  inspection  boat  from  September  1  to  November  5, 
the  Minn'etonka  from  November  5  to  7,  the  Fred  Hartweg  from  Novemher  7  to  Deeem- 
ber  10,  and  the  Search  from  December  10  to  22,  the  close  of  the  season. 

The  organization  of  each  dredging  party,  consisting  of  a  double  orew,  was  as  fol- 
lows :  One  master,  2  mates,  2  engineers,  2  operators,  1  recorder,  and  1  steward,  with  the 
necessary  number  of  linesmen,  firemen,  laborers,  cooks,  and  waiters,  from  48  to  52,  all 
told.  This  does  not  include  the  crew  of  the  tender.  The  equipment  of  a  dredging 
party  consisted  of  the  dredge  proper;  1  pile  sinker;  1  plunder  barge  for  earrying 
spare  piles,  machinery,  and  supxdies  of  various  kinds;  1  fuel  barge,  and  a  towlioat 
or  tender  for  moving  the  outfit  from  place  to  place.  The  tender  carried  only  a  single 
orew  of  from  12  to  16  men. 

The  following  steamers  were  chartered  as  tenders  during  the  season :  The  Dtfeniet 
from  September  8  to  November  1,  1898,  both  dates  inclusive,  at  $G0  per  day;  Hkb 
H,  F.  FrUbie  from  August  31  to  December  9, 1898,  both  dates  inclusive,  at  $48  per  day; 
the  Tom  Bee*  No,  t  from  August  31  to  November  21,  1898,  both  dates  inolosi▼^  al 
$48.76  per  day ;  the  Beaver  from  August  31  to  November  21, 1898,  both  dates  inoIusiTe, 
at  $45  per  day,  and  the  Fr^  Hartweg  from  August  31  to  December  26, 1898,  hoth  datei 
inclusive,  at  $40  per  day.  The  charter  price  paid  was  for  the  use  of  the  steamer  and 
equipment  only,  and  does  not  include  cost  of  operation. 

The  operations  of  each  dre<lge  in  detail  are  given  below: 

Dredge  Alpha. — This  dredge  left  New  Madrid  September  10,  1896,  and  arrived  at 
Peters  Towhead  on  the  13th.  The  project  for  work  in  this  vicinity  wae  to  attempt 
to  fill  the  channel  across  the  head  of  Peters  Towhead  and  thus  oanse  more  water  to 
flow  down  the  channel  to  the  left.  This  attempt  was  only  partially  snocesaftiL 
Pumping  began  on  the.l3th  aud  continued,  with  numerous  stoppages  &t  repairs  ts 
main  pump  and  engines,  until  the  23d.  After  a  careful  exammation  of  the  BiiB 
engine,  it  was  found  that  one  of  the  crank  disks  of  the  built-up  shaft  had  twistdi 
on  the  pin,  thus  throwing  the  whole  crank  shaft  out  of  line.  It  was  decided  to  taka 
the  dredge  to  Memphis  and  have  the  shaft  repaired.  These  repain  were  complelii 
on  October  9,  and  on  the  10th  the  dredge  was  taken  to  Island  No.  40  and  dredgiif 
begun  the  same  day.  Dredging  continued  until  the  14th,  when,  owing  to  a  risiiig 
river  and  the  work  contemplated  having  been  completed,  the  dredge  wae  taken  to 
the  bank  to  await  developments.  Dredging  was  resumed  on  the  19th,  and  oonsiated 
in  widening  and  deepening  the  channel  already  dredged.  This  was  continued  ontfl 
the  26th,  wnen  a  rising  river  rendered  further  dredging  unnecessary.    Aa  the  fald^ 
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cations  were  that  the  rise  wonid  continne  for  a  conHidcrable  period,  it  was  decided 
to  retire  the  dredge  for  the  eeasou.  She  reacliod  New  Madrid  October  31,  when  the 
erew  was  discharced  and  the  dredge  laid  up  in  ordinary. 

Dredge  Beta, — ^This  dredge  was  not  in  commiRsion  during  the  season. 

Dredge  Gamma, — ^This  dredge  left  New  Madrid  September  16,  arriving  at  the  cbnte 
of  Island  No.  40  on  September  18.  At  this  point  it  was  decided  to  attempt  to  fi  11  above 
the  wreck  of  the  City  of  Hickman  and  in  what  was  the  channel  the  previous  season. 
Dredging  was  commenced  on  the  19th  and  continued  until  the  26th.  Results  obtained 
were  satisfactory.  The  old  channel  was  entirely  closed  and  did  not  again  open  dur- 
ing the  season.  The  dredge  loft  for  Wilsons  Point,  La.  (531),  on  the  27th,  arriving 
there  October  3.  Dredging  began  on  the  4th  and  continued  until  the  7th,  when  the 
work  contemplated  was  completed.  The  results  obtained  hero  were  most  satisfac- 
tory. The  surveys  made  before  dredging  show  only  9  feet  in  the  crossing.  A  chan- 
nel 15  feet  deep  was  dredged  across  the  bar,  which  steamboats  began  nsing  imme- 
diately and  continued  to  use  until  the  end  of  the  low-water  seaHon.  An  examina- 
tion made  of  this  locality  as  late  as  November  27  showed  the  dredged  channel  still 
in  existence,  though  there  was  some  indicati<m  of  shoaling  bolow  it.  After  comple- 
tion of  this  work,  dredge  was  towed  to  Fleeces  Cronsing  ^243),  and  began  dredging 
on  the  19th.  On  the  20th  the  piston  head  of  the  low-pressure  cylinder  of  the  jet 
engine  was  broken.  Dredging  was  continued  without  a  jet  until  the  22d,  and  with 
no  apparent  difierence  in  tne  rate  of  progress.  Dredging  was  discontinued  on  the 
28th  on  account  of  rising  river.  The  work  contemplated  had  been  very  nearly  com- 
pleted, and  the  results  attained  were  quite  satisfactory.  Plates  31  and  32  of  the  sur- 
Toy,  made  before  and  after  dredging,  shows  quite  plainly  the  work  done  at  this 
point.  This  channel  was  also  maintained  to  the  end  of  the  low-water  season,  and 
gnve  no  fbrther  trouble. 

The  dredge  was  towed  to  Cow  Island  Bar  on  October  30,  where  she  was  engaged  in 
m  capacity  test  until  November  3.  The  plant  was  then  taken  to  the  chute  of  Island 
No.  40,  where  dredging  was  begun  on  the  12th  and  continued  until  the  16th,  when, 
owing  to  rising  river,  work  was  discontinued.  The  cut  was  made  much  lower  down 
on  the  crossing  than  the  old  channel,  and  surveys  made  after  dredging  show  a  chan- 
nel nearly  9  feet  deep  at  mean  low  wa*  er  and  directly  in  line  with  the  current.  The 
river  having  fallen  sufficiently,  dredging  was  resumed  December  7  and  continued 
nntil  December  20,  when  work  for  the  season  was  discontinued.  This  last  dredging 
was  for  the  purpose  of  widening  and  deepening  the  cut  previously  made.  An 
immense  amount  of  drift  was  encountered  buried  m  the  sand.  Fifty-four  logs  were 
removed,  varying  in  diameter  from  8  to  50  inches,  and  having  an  aggregate  length 
of  over  1,500  feet.  The  dredge  outfit  is  poorly  adapted  to  snagging  work,  and  it 
oeoessarily  consumed  a  great  deal  of  time.  It  is  believed,  however,  that  the  results 
attained  warranted  the  means  used.  A  brond,  straight  cliannel  was  made  across  the 
bar,  with  every  indication  that  it  would  be  maintained.  The  dredge  was  retired 
ftt>m  active  service  and  laid  up  in  ordinary  on  December  22. 

Dredge  Delia. — This  dredge  left  New  Madrid  September  3  and  arrived  at  Island  34 
(179)  on  the  4th.  Dredging  was  commenced  on  the  5th  and  continued  nntil  the  22d. 
The  record  of  this  dredge  for  this  time  is  one  of  almost  constant  and  aggravating 
dolays,  caused  by  breaking  of  agitating  machinery.  The  material  encountered  here 
waa  sand,  gravel,  and  lignite,  with  numerous  obstructions,  such  as  logs,  stumps,  and 
the  wreck  of  one  coal  barge  containing  coal.  The  nature  of  the  material  encoun- 
tered is  doubtless  responsible  for  a  large  part  of  the  breakdowns.  Subseouentlv  a 
few  minor  changes  were  made  in  the  agitating  machinery,  and  the  delays  irom  this 
canse  were  very  much  reduced.  The  work  contemplated  was  completed  on  the  22dy 
notwithstanding  the  many  vexatious  delays.  The  results  obtained  were  very  satis- 
factory, as  there  was  at  that  time  12  feet  through  the  dredged  channel.  On  Septem- 
ber 25  the  dredge  began  filling  the  old  channel  along  Island  34.  This  filling  was 
3nit«  successful,  temporarily,  as  the  depth  was  reduced  from  8  feet  to  4  feet  in  four 
ays'  dredging.  It  is  thouglit,  however,  that  the  next  rise  in  the  river  caiTied  nearly 
all  the  filled  material  away,  as  subsequent  surveys  show  very  little  efiect  of  this 
work.  On  the  29th,  owing  to  rising  river,  the  dredge  went  to  the  bank  to  await 
deYelopments.  Dredging  was  resumed  O^^tober  5  and  was  confined  to  deepening  the 
channel  previously  made,  in  which,  on  account  of  the  stage  of  water,  the  desired 
depth  had  not  been  attained.  A  single  cut  3,325  feet  in  length  was'  first  made,  con- 
necting the  upper  and  lower  pools;  five  short  cuts  were  tben  made  across  the  blue- 
day  ridge^  which  extended  diagonally  across  the  river  from  the  upper  part  of  the 
bar.  This  ridge  is  of  yerj  tough  material,  which  does  not  readily  scour  under  the 
notion  of  the  current.  This  work  was  completed  on  the  11th.  and  at  that  time  there 
was  a  good  13i-foot  channel  except  at  the  lower  end  of  the  dredged  cut,  which  had 
apparently  filled  somewhat  and  was  afterwards  cut  out  by  the  Zeta,  The  dredge 
remained  at  the  bank,  awaiting  some  repairs  to  cutter  machinery  and  a  lower  stage 
of  water,  nntil  the  21st,  when  she  was  taken  to  Mrs.  Hickman's  crossing  (131),  arriv- 
iog  on  the  23d  and  beginning  dredging  the  same  day.  completing  the  work  on  the 
24th.    The  retulti  at  this  crossing  demonstrate  the  high  capacity  of  this  dredge  in 
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cleab  material.  Surveys  made  after  dredfine  bIiow  a  channel  9  feet  deep  at  mean 
low  water,  250  feet  wide.  On  the  29th  the  dredge  was  taken  to  the  towhead  of 
Island  18,  opposite  Cottonwood  Point  (121.5),  where  a  capacity  test  was  made.  After 
the  completion  of  this  test  the  plant  remained  at  the  bank  until  November  17,  when 
it  was  taken  to  winter  quarters  in  West  Memphis  and  laid  up  in  ordinary.  In  spite 
of  the  unenviable  record  of  delays  for  repairs,  this  dredge  has  proven  highly  efficieot 
and  well  designed,  and  with  Home  slight  changes  in  the  agitating  machinery,  which 
have  been  suggested  by  ex)>erience,  it  is  believed  that  it  will  prove  to  be  one  of  the 
most  satisfactory  ones  in  o]>eration.  The  main  pump  and  engines  are  eepeoially  well 
designed  for  the  work  and  show  very  little  sig^  of  wear,  and  this  of  a  nature  which, 
owing  to  the  construction,  is  readily  and  cheaply  repaired. 

Dredge  Epsilon, — This  dredge  left  New  Madrid  September  8  and  arrived  at  Point 
Pleasant,  Mo.  (79),  the  same  day.  The  project  here  contemplated  cutting  a  channel 
across  Upper  Point  Pleasant  Bar  somewhat  lower  down  than  the  one  in  use  at  that 
time.  Dred^ng  was  commenced  on  the  4th  and  the  cut  completed  on  the  12th,  when, 
owing  to  rising  river,  the  dredge  went  to  the  bank.  On  the  16th  dredging  was  began 
at  Lazelles  (83)  and  completi^'d  on  the  2lHt.  The  dredge  was  then  moved  back  to 
Upper  Point  Pleasant  Bar  to  widen  out  the  lower  end  of  the  cut  previously  made. 
Dreilging  was  commenced  the  same  day  and  completed  on  the  25 th.  On  the  2Bth 
the  dred>re  began  pumping  in  chute  behind  Point  Pleasant  Towhead,  in  an  attempt 
to  till  the  channel  through  the  chute,  and  continued  until  October  6.  The  dredge 
moved  an  immense  amount  of  material  and  filled  completely  behind  the  discharge 
pipe,  but  it  is  not  thought  th.-it  there  was  any  effect  on  the  amount  of  water  flowing 
through  the  chute,  as  it  was  simply  thrown  over  against  the  opposite  bar,  where  the 
current  scoured  out  either  the  bottom  or  bar  enough  to  compensate  for  the  contrac- 
tion caused  by  the  fllliug.  On  October  6  dredging  was  begun  at  Phillips  Bar  (82)  uid 
a  channel  13^  feet  in  depth  over  the  bar  completed  on  the  8th.  On  the  same  day 
dredging  was  resumed  at  the  lower  end  of  the  channel  previously  made  at  Upper 
Point  Pleasant  Bar.  On  the  9th  a  narrow  slit  about  |  inch  by  18  inches  was  found 
to  have  been  worn  through  the  pump  casing  by  the  action  oi  the  sand  and  gravel 
This  was  repaired  with  a  patch  of  boUer  steel  by  October  12,  but  owing  to  high  stage 
of  water  dredging  was  not  resumed  until  October  19  and  continued  until  Oetol^r 
23,  when,  as  there  was  a  good  13^- foot  channel  over  the  crossing,  she  again  went  to 
the  bank  and  remained  until  November  23,  when  a  capacity  test  was  begun  at  bar 
below  Phillips  Towhead.  This  test  was  completed  on  the  28th.  Dre<lging  was  agian 
resumed  at  Upper  Point  Pleasant  Bar  on  December  5  and  six  cuts  completed  on 
December  6.  At  the  conclusion  of  this  work  there  was  not  less  than  15  feet  in  the 
channel  in  this  vicinity.  The  dredge  remained  at  the  bank  until  December  13,  when 
she  was  taken  to  winter  quarters  at  West  Memphis  and  laid  up  in  ordinary. 

It  will  be  noted  that  this  dredge  remained  throughout  tne  season  in  what  ii 
known  as  the  Point  Pleasant  country.  This  part  of  the  river  in  the  previous  two  or 
three  years  had  given  more  trouble  to  steamboat  men  than  any  stretch  of  the  river 
below  Cairo.  The  results  attained  by  the  dredge  were  entirely  satisfactory.  At  no 
time  was  there  less  than  9  feet  in  the  channel,  and  at  no  time  did  the  dredge  fail  to 
promptly  open  a  channel  from  12  to  15  feet  in  depth,  which  was  in  each  case  main- 
tained until  partlv  obliterated  by  rising  river. 

Dredge  Zeta,— This  dredge  left  New  5iadrid  on  September  12  and  arrlYed  at  Hn. 
Hickman's  crossing  (131)  the  same  day.  On  the  9th  only  8^  to  9  feet  could  be  found 
in  the  channel  at  this  point,  and  the  project  contemplated  cutting  across  the  bar, 
which  was  very  narrow.  At  the  time  the  dredge  was  placed  in  position  the  ohannel 
had  cut  out  to  16i  feet,  and  no  dredging  was  done,  and  the  dreage  remained  at  the 
bank  until  the  23d,  when  she  was  towed  to  Elmot  Bar  (161).  Dredging  was  began 
on  the  26th  and  at  a  point  considerably  above  the  channel  heretofore  used.  A  new 
channel,  150  feet  wide  and  9  feet  deep  at  mean  low  water,  was  successfully  opened  on 
October  5.  From  the  5th  to  the  8th  the  dredge  lay  at  the  bank  repairing  a  brokei 
joint  in  discharge  pipe  in  engine  room  and  waiting  developments.  On  the  8th 
dredging  was  resumed,  widening  out  lower  end  of  cut.  This  work  was  continued 
until  the  11th.  Results  attained  at  this  bar  were  very  satisfactory,  and  a  ehannel 
12  feet  deep  was  maintained  throughout  the  low-water  season  withont  further 
dredging.  On  October  12  the  dredge  was  sent  to  Island  34  to  deepen  the  lower  end 
of  the  cut  made  by  the  Delia,  This  work  was  completed  on  the  19th  and  Uie  dredge 
sent  to  Cherokee  Crossing  (89).  Dredging  was  commenced  here  on  the  22d  and 
suspended  on  the  25th  on  account  of  rising  river.  The  dredge  remained  at  the  bank 
until  November  3,  when  a  capacity  test  was  begun  at  Cherokee  Bar,  extending  until 
the  6th.  The  dredge  remained  at  the  bank  until  November  17,  when  it  was  towed 
to  the  foot  of  Presidents  Island,  where  another  capacity  test  was  attempted,  but 
owing  to  unsuitable  material  it  was  abandoned  and  the  dredge  laid  up  in  winter 
quarters  on  November  23. 

At  the  beginning  of  the  season  this  dredge  was  ec^uipped  with  both  a  meehanloil 
agitator  and  Jet  agitator.    At  £lmot  Bar  the  material  was  fine,  oomparativaly  looH 
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MUidy  with  DO  obstraotions,  bat  eyen  with  this  most  favorable  material  the  meohan- 
ieal  agitator  failed  to  operate  coDtinuoualy  for  more  than  three  hoan  without  break- 
age^ and  finally,  after  numerous  attempts  to  remedy  the  inherent  faults  of  both 
design  and  constraction,  they  were  abandoned,  the  machinery  removed  and  dis- 
carded. The  jet  agitator,  which  is  the  same  as  on  the  dredge  JCpsilon,  and  described 
in  preyioos  reports,  worked  very  satisfactorily. 

SUMMARY  OF  RESULTS. 


S 
S 


In  disonssing  the  results  of  the  dredging  for  the  season,  it  must  be  borne  in  mind 
that  the  ^ear  was  not  one  of  extreme  low  water,  the  lowest  reading  on  the  Cairo 
auge  being  7.67  feet.  This  fact,  however,  does  not  necessarily  mean  that  there 
'  oald  have  been  proportionately  more  water  in  the  channel  than  in  years  of  lower 
ange  readings,  for  the  season  was  one  of  constant  fluctuations  in  stage.  These  con- 
itions,  as  is  well  known,  tend  to  produce  less  water  over  shoal  crossings  than  does 
m  alowly  falling  or  stationary  river,  even  though  it  may  reach  a  much  lower  stage  as 
read  on  the  gauge.  It  seems  to  be  the  impression  of  all  steamboat  men  who  were 
interviewed  on  the  subject  that,  with  the  same  gauge  readings,  there  was  a  greater 
depth  of  water  over  the  crossings  during  the  low-water  season  of  1898  than  there 
had  been  for  a  number  of  years  previously.  How  much  of  this  was  due  to  the  work 
of  the  dredges  oan  only  be  surmised,  but  that  they  are  entitled  to  credit  for  some  of 
it  will  hardly  be  denied. 

At  no  time  during  the  season,  as  far  as  known,  was  there  less  than  8^  to  9  feet  in 
,the  channel,  and  at  no  time  where  a  bar  was  attacked  by  a  dredge  did  it  fail  to 
open  a  channel  across  it  having  a  depth  of  not  less  than  12  to  13^  feet  of  water. 
£xperience  also  indicates  that  this  dredged  channel,  if  properly  located,  will  be 
maintained  without  further  work  as  long  as  the  river  continues  to  fall  or  remains 
stationary,  bat  is  very  apt  to  be  partly  obliterated  by  a  rising  river  if  the  rise 
amounta  to  more  than  a  few  feet.  The  proper  location  of  the  dredged  cut  is  the 
most  important  feature  connected  with  the  dredging  operations.  No  rule  can  be 
laid  down  for  these  locations,  as  they  depend  on  the  conditions  existing  at  each  bar 
under  consideration.  Success  in  this  direction  oan  only  be  acquired  from  experience 
and  a  careful  study  and  observation  of  the  natural  movement  of  the  channel  under 
various  oiroomstanoes. 

OAPACITT  TESTS. 

In  these  tests  the  purpose  was  to  obtain  the  working  capacity  of  the  dredges  in 
clean  sand  and  in  water  without  current.  The  determination  of  this  quantity  has 
been  made  by  careful  surveys  lust  before  and  immediately  at  the  conclusion  of  the 
several  testa,  covering  the  field  affected  by  dredging.  The  distribution  of  the  total 
volume  thus  measure<l  over  the  total  time  actually  dredging  should  give  the  true 
working  capacity  of  the  dredge  in  this  material  in  yards  per  hour. 

Dredge  Gamma, — ^The  place  selected  for  testing  the  Gamma  was  Cow  Island  Bar 
(24^,  where,  nnder  a  point  extending  out  into  the  channel  between  the  bar  and  left 
bank,  a  location  was  found  where  results  of  test  would  not  be  affected  by  the  cur- 
rent. The  dredge  was  placed  in  position  and  dredging  begun  at  4  p.  m.,  October  31. 
Considerable  time  was  lost  on  account  of  suction  hem^  becoming  choked  with  logs 
and  small  drift,  but  it  is  thought  that  the  test  approaches  verv  nearly  to  the  condi- 
tions found  in  practice,  and  therefore  the  capacity  attained  probably  represents 
nearly  the  amount  attained  in  ordinary  channel  work. 

At  8  a.  m.,  November  3,  after  making  eight  cuts  aggregating  4,566  feet,  covering 
forty*five  hours  and  thirty  minutes  actual  dredging,  the  test  was  discontinued.  The 
material  moved  during  the  test  was  chiefly  fine  sand,  with  a  very- small  quantity  of 
bine  mud.  The  total  volume  moved,  from  surveys,  was  45,856  cubic  yardjs,  a  rate  of 
1,008  cubic  yards  per  hour.  Other  data  pertaining  to  this  test,  including  computa- 
tion of  cost,  appear  in  a  following  consolidated  table  of  results  of  tests. 

After  the  completion  of  capacity  test  the  Gamma  was  moved  to  point  of  bar  for 
the  pnrpose  of  making  a  test  to  determine  the  practicability  of  cutting  into  a  sand 
bar  above  water.  With  suction  lowered  to  12  ^t  the  dredge  began  to  pull  into  the 
dry  bar,  and  after  working  one  hour  and  fifty  minutes  ha>a  cut  into  the  bar  a  dis- 
tance of  45  feet.  This  test  was  then  discontinued  on  account  of  the  very  large 
amount  of  small  drift  encountered  buried  in  the  sand,  it  having  been  demonstrated 
that  the  dredge  could  penetrate  a  dry  bar.  At  the  point  where  the  dre<lge  entered, 
the  bar  was  bluff  and  about  2  feet  above  the  water  surface;  the  height  of  bar 
increased  to  about  4  feet  above  the  water  at  the  bow  of  the  dredge  when  the  test 
was  concluded. 

Dredge  Delta, — ^The  location  selected  for  the  test  of  this  dredge  was  a  pocket  below 
a  dry  sand  bar  back  of  the  towhead  of  Island  18  (121i).  At  the  time  of  the  test 
there  was  no  current  through  this  pocket,  and  the  material  shown  to  have  been 
moved,  at  determined  by  the  surveys  immediately  before  and  immediately  after 
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dredging,  mnst  have  been  moved  by  the  dredge.  In  this  pocket  there  waa  a  narrow 
pool  about  100  feet  in  width  and  10  to  14  feet  deep  extending  along  the  ahore  of  tha 
towhead.  Onteide  of  this  the  water  rapidly  shoaled  to  6  feet  and  leas.  Dredgiag 
was  done  on  the  bar  side  and  near  the  head  of  this  pool,  the  effect  of  each  cat  being 
to  farther  increase  the  width  of  this  deep  water.  The  material  encountered  was 
mostly  fine  sand,  averaging  perhaps  somewhat  finer  than  what  is  known  aa  chamiBl 
sand,  with  some  coarse  sand  and  gravel. 

The  test  was  begun  at  1.10  p.  m.,  October  30.  After  a  run  of  forty-eight  minatat 
the  test  was  temporarily  suspended,  owing  to  the  breakage  of  the  cap  on  the  atar* 
board  bearing  of  cutter  shaft.  Repairs  were  made  and  test  resumed  at  8.10  a  m.  oa 
the  folio wiug  day.  At  12.10  a.  m,,  November  2,  at  the  completion  of  the  fourth  onl^ 
the  test  was  brought  to  a  close. 

Daring  the  first  two  cuts  no  attempt  waa  made  to  crowd  the  dredge  at  all.  while 
on  the  third  cut  the  dredge  was  pulled  ahead  faster,  and  daring  cut  No.  4  the  rati 
of  advance  was  as  high  as  could  be  maintained  without  sinking  the  discharge  pip^ 
which  during  this  last  run  was  floating  very  low  in  the  water.  The  aggregate  lengu 
of  the  four  cuts  was  2,711  feet,  and  the  total  time  of  actual  dredging  waa  twenty- 
seven  hours  and  twenty-three  minntes. 

A  computation  of  the  quantity  of  material  removed  was  made  by  plotting  eroa 
sections  50  feet  anart  as  obtained  &om  the  depths  shown  by  the  surveys  before  and 
after  the  test.  Tnis  method,  gave  34,365  cubic  yards  as  the  total  volume  moved. 
This  was  ^checked  by  measuring  with  a  planimeter  the  contour  areas  within  tbs 
dredged  area  on  the  before  and  after  dredging  maps,  which  method  gave  34,560 
cubic  yards.  Thirty-four  thousand  four  hundred  and  sixty-two  cubic  yardtt,  tbe  ■ 
mean  of  these  two  determinations,  is  accepted  as  the  total  volume  moved  durine  ths 
test,  which  quantity  gives  1,259  cubic  yards  as  the  average  quantity  moved  per  hour 
for  the  time  actually  dredging.  For  cut  No.  4,  distributiug  to  it  that  proportion  of 
the  total  volume  to  which  it  is  entitled  from  considerations  of  its  average  depth  of 
out  and  rate  of  advance,  we  have  2,550  cubic  yards  aa  the  quantity  moved  per  honr, 
which  is  probably  very  near  the  capacity  limit  for  the  dredge  in  thla  material.  The 
capacity  of  the  dredge,  however,  seemed  to  be  limited  omy  to  the  ability  of  ths 
pontoons  to  carry  the  dredged  material  away. 

Dredge  EpHlon,— This  dredge  was  tested  in  a  pocket  at  the  foot  of  Phillips  Toif  • 
head  (81),  in  which  there  was  no  perceptible  current,  between  a  flat  bar  on  the  left 
and  a  bluff  bar  on  the  right  Dredging  waa  begun  near  the  flat  bar,  but  there  was 
so  much  mud  with  the  sand  that  the  material  would  not  cave  readily  to  saction,  and 
the  cut  was  abandoned  and  the  dredge  moved  over  to  the  right  as  close  to  the  bluff 
bar  as  possible,  where  the  test  proper  was  begun  at  4.10  p.  m.,  November  26.  Tbe 
material  encountered  was  medium  coarse  sand  with  occasional  fine  sand  and  some 
mod.  While  on  the  second  out  a  long  delay  was  occasioned  by  the  nipple  of  quick 
coupling  at  stem  of  dredge  coming  loose  from  rubber  Joint.  Wind  and  rain  made 
worK  on  this  very  slow,  and  eight  hours  and  forty  minutes  were  loet  in  making 
neoessaiy  repairs.  There  were  no  further  delays  of  any  importance,  except  auoh  as 
are  incidental  to  dredsing  operations  in  water  without  current,  such  as  difficulty  in 
dropping  baok  in  slack  water  in  changing  cuts  and  in  keeping  discharge  pipe  fron 
bnckiing. 

Test  was  concluded  at  2.50  p.  m.,  November  28,  after  making  four  outs  having  a 
total  length  of  2,015  feet.  The  time  employed  in  actual  dredging  was  twenty-four 
hours  and  fifty  minntes.  The  volume  of  material  moved,  computed  from  cross  se^ 
tions  of  the  before  and  after  dredging  surveys,  25  feet  apart,  was  ^,407  oabioyardi^ 
or  1,305  cubic  yards  per  hour. 

Dredge  Zeta,— The  dredge  Zeia  was  tested  near  the  head  of  a  pocket  below  Chero- 
kee Towhead  (89  S.),  in  which  there  was  from  9  to  13  feet  of  water  and  no  ourreot 

The  primary  purpose  of  the  test  of  this  dredge  at  this  point  was  to  determine  the 
practicability  of  dredging  through  a  dry  bar,  and  second,  to  measure  the  eapadly 
of  the  dredge  in  cubic  yards  per  hour.  At  the  point  selected  for  the  teat  the  btf 
was  bluff  and  about  4  feet  above  the  water  surface.  The  head  cablee  were  attached 
to  deadmen  placed  on  dry  bar,  and  anchors  were  set  out  on  either  side  of  dredge  oa 
the  bar  and  side  lines  made  fast  to  them.  Test  was  begun  at  2.20  p.  m.  November  i, 
and  the  work  waa  continued  until  4  p.  m.  November  6,  when,  after  sixty- two  houn 
and  fifty-five  minutes  actual  dredging,  six  outs  had  be^  made,  having  a  total  length 
of  1,785  feet. 

For  the  purpose  of  demonstrating  the  feasibility  of  cutting  aoroas  a  dry  bar  the 
test  was  entirely  successfiil.  A  hole  was  cut  in  the  d^  bar  approximately  500  feet 
lonff,  140  feet  wide  at  top,  and  having  a  depth  of  from  3^  to  4  feet  above  water  and 
13  root  below  water  along  the  axis  or  cuts,  the  sides  under  water  atandinff  at  a  coa- 
aiderable  angle  to  the  vertical.  It  would  have  been  altogether  practicable  to  cut  a 
channel  entirely  across  the  bar.  had  it  been  so  desired*  to  the  deep  water  on  the 
opposite  side,  a  distance  of  1,200  feet. 

For  the  pupoie  of  detannining  the  working  capaci^  of  the  dzidge^  tbe  test  wsi 
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aofi  as  saooessfnl,  and  the  resnlts  obtained  can  not  be  regarded  as  applying  to  work 

•■  mibmerged  bars  of  channel  sand.    The  total  volume  moved  wub  40,991  cubic 

;  jwds.  a  rate  of  only  652  cnbic  yards  per  hour,  due  largely  to  the  character  of  the 

;  watenal  enoonntered.    The  composition  of  the  bar  above  water  and  to  a  depth  of 

'  iiboat  7  feet  below  the  water  snrface  was  pure  sand,  but  beneath  this  was  a  layer  of 

^  Use  mad,  which  probably  extended  down  as  deep  as  the  suction  head  was  lowered, 

1^  ftom  16  to  17  feet.    Had  the  suction  been  raised  sufficiently  high  to  clear  the  blue 

I  MOd  a  higher  capacity  would  have  been  obtained. 

FXom  the  records  kept  during  the  dredge  tests,  and  from  the  rcHults  of  oomputa- 
tknia  of  Tolame  moved  during  test  operations,  the  following  table  has  been  com* 
piled.  All  p^Qge  readings  have  been  reduced  to  their  equivalent  in  feet  of  water, 
•ad  corrections  made  to  refer  all  discharge  and  suction  heads  to  the  water  surface, 
la  eompating  the  matter  of  cost,  the  items  of  fuel,  pay  roll,  subsistence,  lubri- 
•aatBy  lufhting  supplies,  and  repairs  were  taken  into  account,  but  the  hire  of  tender 
not  been  included. 
Tlds  report  is  accompanied  by  the  following  tables :  Summary  of  dredging  opera- 
B0»  distribution  of  expenditures,  summary  of  cost  of  dredging  operations,  abstract 
r  expenditures,  and  consolidated  table  of  dredge  tests. 
Yeiry  respectfully  submitted. 

P.  B.  Maltby, 
A$ii$tant  Engineer,  Superintendent  a^f  Dredging. 
Ciqpi.  Mabov  M.  Patrick, 

C^frpe  of  Engineer  if  U.  8,  A,, 

SeareUur^  Mieeieeippi  Biver  Cammieeianf  St,  Louis,  M9. 
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Tablb  Ko.  11« — S^mwuoTf  ofeo§i  ofdreigim§  &peratiom9  during  Uno-waUr  MMoa, . 

Dredge  Alpha: 

Moying  into  field  and  retiring  to  winter  quarters *.....  $1,  ^3. 57 

Peters  Towhead 2,417.75 

Island  40 4,08S,71 

Extensive  repairs  at  Memphis 3,789.99 

$11, 6c 

Dredge  Gamwia: 

Moving  into  field  and  retiring  to  winter  qnart«rs 665.92 

Island  40 11,934.05 

Wilsons  Point 2,137.96 

Fleece  Crossing 4,810.42 

Cow  Island  Bar 1,060.22 

20^60 

Dredge  Delta: 

Moving  into  field  and  retiring  to  winter  quarters 746. 99 

Island  34 10,419.98 

Hickman  Crossing 2,023.48 

Test  at  Towhead,  Island  18 4,283.35 

17,473 

Dredge  EpHlon: 

Moving  into  field  and  retiring  to  winter  quarters 492. 54 

Point  Pleasant  Bar 14,563.68 

LazellesBar 1,129.94 

Chnte  behind  Point  Pleasant  Bar  (filling) 1, 883. 24 

Phillips  Bar 453.91 

Test  at  Phillips  Towhead 3,486.40 

Upper  Point  Pleasant  Bar 2,095.69 

34,105. 

Dredge  Zeta: 

Moving  into  field  and  retiring  to  winter  quarters 632. 47 

ElmotBar 7,378.80 

Island  34 2,013.36 

Cherokee  Crossing 3,583.99 

Test  at  Cherokee  Crossing 3,415.33 

Test  at  Presidents  Island 1,191.15 

— ^ 18.318- 

Inspection : 

Administration 1,701.14 

Operating  inspection  boat 13,068.00  ^ 

14,7tf 

Snrveys: 

Steamers  Searok,  VidaHa,  Patrol,  Vuloan,  Jim  T.  Duffy,  jr 13, 49* 

Total 120,27: 
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MISSISSIPPI  niVEfl  COMMISSION. 

POINT  PLEASANT  CROSSING 
Captain  mason  m.  pathick. 


Bns  06  1 


PLATE  11. 
MISSISaiPPI  RIVER  COMMISSION. 


POINT  PLEASANT  CROSSING 


CAPTAIN    MASON    M.    PATRICK. 

Off  V  MUflamn.  U.  a.  A.,  AanMrr- 
8qi*^  of  gi|tHtlii  I  ud  4.  UM. 


sotii  OP  rcBT. 
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PLATE   11. 

MtSSISSIPPI  RIVER  COMMISSION. 

POINT  PLEASANT  CROSSING 

Hdie  niidar  dinctiim  of 

CAPTAIN    MASON    M.    PATRICK, 

Corr*  <tr  MoelMmn.  U.  8.  X,  Avitarv. 
9amj  ta  S> 


W  at  IJ  iMt. 

OtgtmtVmt  ct  «u**r  WM 10 J  In*,  or «.0 fMt tbof  t 
Bbadwl  VMS  IndbaU  deptha  balow  B  IBM  it  bmbr  la 


r  561 


Maua  I 


•WiMlMMC'i 


•-l=»  TM/0^ 


■■""  It. 


ea  ] 


PLATE   U. 

MISSISSIPPI  RIVER  COMMISSION. 


POINT  PLEASANT  CROSSING 

MuHo  iin<l'r  >llT«rtinn  ol 

CAPTAIN    MASON    M.    PATRICK. 

Cvrpi  i>/  Knititm,  I,',  H.  A,,  Stcntmn. 

Hamy  of  October  14  and  17.  ISM. 

jkrTK*  DUDaine  tkibd  time. 

ScALi  or  Fcrr. 


inteetandll.Srnet,  or  T.a  lM«  ud  9. 
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MtaSISSIPPI  ftlVEft  COMMISSION. 

POINT  PLEASANT  CROSStNQ 

CAPTAIN   MASON    M.   PATRIOK. 


POINT  PLEASANT  CROSSING 

OAPTAIN   MASON   M.   fATdlOK, 


oMneo*^ 


U.S.!.isl>t<f 


FLATS   H. 

MISSISSIPPI  RIveR  COMMtSaON. 

UZELLES   CROSSING 

Undo  aBdH  dlnrtioii  of 

CAPTAIN    MASON    M.   PATRICK. 

Carfi  Bf  gmglmiin.   V.  S.  A.,  <■■■<■» i- 
Homy  of  BspWnilHr  IS,  iwa. 


Von. — nil  nnabm  lor  nandlnfi  and 
■d  iatfalr  rtopUii  b*kn  ihh  Io 
Ueb  wiimtiiiiiiti  la  ■  tHdlnv  a(  1.3 

QagaatUwalaauiU^nall.; 

8bMM  ■«■  <Bdkid*  d«plh>  b.1 

DMUd  1^  ioMr*U  bin  iban 


mUr,  on  tlw  Haw  ItadiM  fH*. 


Eng  6e  1 


I  ill  I 


'Ili^Kki 


u.s.r.ight 


PLATE   IT. 

MISSISSIPPI  RIVER  COMMISSION. 

MAP  or 

LAZELLES   CROSSING 


CAPTAIN    MASON    M.    PATRICK. 

Hnrraj  of  Sapteabar  SI,  IBM. 

ttin  PAT  Ams  raKwnra. 

•CALt  or  rtrr. 


Ihn.—'O*  nanben  for  noiHtlBp  ud  eontoan  an  •xpraaid  bi 
n  low  «Mn,  on  Uw  Mm  Hwlrid  | 
!■  (o  R  raadiv  ol  SJ  iMt. 
Stg*  at  ttaM  ol  WMadi^  «M  M  (Mt  oi  7  J  fMt  abovo  (BMB  low  WW 
AadadanaalBiUoaladapthibalowSIM  at  maui  low  water. 
Potted  anaa  laAeate  ban  abora  maaa  low  water. 
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MISSISSIPPI  RIVER  COMMISSION. 


HICKMAN    CROSSING 


■I 


MISSISSIPPI  mvCH  COMMtSS<ON. 


HICKMAN    CROSSING 

CAPTAIN    MASON    M.    PATRICK. 


Bnff  50  1 


PLATE  ». 
MISSISSIPPI  RIVER  COMMISSION. 

ELMOT   CROSSING 

Uade  oQilor  dlrootloii  of 

CAPTAIN    MASON    M.    PATniCK, 

C«7*  of  Bmgtnmn,  U.  8.  A.,  StenCni- 
Santij  at  Angnat  X  ud  17,  IMI. 


•CAU    OF    riKT. 
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ELMOT   CROSSING 

CAPTAIN    MASON    M.    PATRICK. 


t.  «a  Um  pBna  t^^  wkkd 


ELMOT   CROSSING 

OAPTAIN   MASON   M.    PATRIOIt 
omr,  M  —i— 1.  «  *  i.  tmmm,. 


ISUKD  34  AND  STONEWALL  CROSSINGS 

CAPTAIN    MASON    M.    PATRICK, 


•uic  or  r»T, 


ha  below  V  r^at  iami;ni 


,_ ».,l  «»•»«"• 


..»»• 


Diamond  Board 


pun  M. 

MISSISSIPPI  RIVER  COMMISSION. 
MAr  OP 

ISLAND    34   CROSSING 

Mads  midar  dlraotioa  of   . 

CAPTAIN    MASON    M.    PATRICK, 

Carft  ^  Oiffimm*,   O.  8.  A.,  aKmttrf. 
ikanrj  of  aeptantMr  S  wd  S,  UM. 


SGALK   OF   Pirr. 


Nora. — The  nDmben  tor  loaDdlnia  and  coDUun  are  expraaaad  in  taat 
lad  iadieate  deptlu  belo*  mean  low  watar,  on  tbs  Fulton  gage,  vbteb 
Bonwponda  to  a  mailing  ol  S,9  fact. 

Gage  at  time  of  iDrTST  -mwa  11.2  tMt,  or  E.3  feet  abore  owan  low  i»Mr. 
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Appendix  2. 

Report  of  Capt.  E.  Evki.ktii  Winslow,  Corps  of  Engineers,  upon  Opbba- 

tions  in  the  first  and  second  districts. 

United  States  Engineer  Officb, 

Memphis,  Tenn,,  May  SO,  1899. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
First  and  Second  districts  for  the  year  ending  April  30,  1899.  The  work  in  these 
districts  was  in  charo^e  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  until  relieyed 
by  me  December  5,  1§98. 

FIRST  district  (Cairo  to  foot  of  Island  No.  40,  220  miles). 

Columbus^  Ky.  {SI  miles  below  Cairo,  L.). — In  1889  and  1890  five  spur  dikes  of  brash 
and  stone  were  built  along  a  caving  bank  in  front  of  this  place;  these  protected 
2,200  linear  feet  of  bank.  This  work  at  present  is  in  fair  condition,  and  has  acoom- 
plished  the  object  for  which  designed,  borne  caving  has  occurred  in  recent  yesn 
between  the  dikes  where  the  bank  was  unprotected.  No  additional  work  is  required 
at  present. 

Hickman,  Ky,  (S6  miles  below  Cairo,  L,), — In  1889  a  mattress  of^brush  and  8ton& 
930  feet  long,  was  placed  along  the  bank  in  front  of  this  town.  This  was  repaired 
at  various  times,  and  the  work  extended  downstream  630  feet,  making  the  total 
length  of  revetment  now  in  place  1,560  feet.    No  further  work  is  required  at  present 

New  Madrid,  Mo,  {71  miles  below  Cairo,  B,), — The  bank  here  had  been  rapidly  cavinf 
for  manv years.  In  1893  the  bank  along  the  upper  portion  of  the  town  was  proteotM 
by  900  feet  of  fascine  mattress  250  feet  wide,  and  the  upper  bank  paved.  Seven 
hundred  linear  feet  of  similar  work  was  placed  below  this  in  1894,  and  500  feet  more  ii 
1896.  The  sundry  civil  act  of  July  1, 1898,  appropriated  $50,000  for  revetment  of  the 
bank  at  this  place.  With  this  amount  it  was  proposed  to  continue  the  revetmenl  i 
downstream  for  about  1,200  feet,  and  also  to  make  a  slight  extension  to  the  revetment 
at  the  head  of  the  work.  Work  was  begun  September  18  and  completed  December  1 
One  thousand  two  hundred  and  eighteen  feet  of  revetment  were  constructed  beloY 
existing  work  and  355  feet  above,  all  work  being  of  the  standard  type,  with  fasciM 
mattress  250  feet  wide  and  paved  upper  bank.  The  total  length  of  revetment  at 
this  place  is  now  about  3,650  feet,  and  is  all  in  good  condition.  The  entire  front  cl 
the  town  is  now  amply  protected,  but  the  bank  below  is  caving  rapidly.  (For 
details  of  the  work  see  report  of  Assistant  Engineer  Nolty.) 

Forty  thousand  dollars  has  been  appropriated  by  the  sundry  civil  act  of  March  S, 
1899,  for  completing  revetment  work  at  New  Madrid. 

CaruthersvilU,  Mo,  {110  miles  below  Cairo,  R,). — The  sundry  civil  act  of  July  1,1S9& 
appropriated  $20,000  to  be  used  in  protecting  the  bank  at  and  near  the  town « 
Camtnersville,  Mo.  The  bank  here  has  been  caving  quite  rapidly  since  1897,  begin- 
ning a  short  distance  above  (he  town  and  increasing  downstream  to  a  maximum  ii 
the  uend  about  half  a  mile  below  the  town.  The  appropriation  being  insuffldeni 
to  protect  the  entire  front  of  the  town  by  a  continuous  revetment,  it  was  proposed tf 
construct  with  it  four  brush  and  pole  crib  dikes  similar  to  those  successfully  usedii 
the  Memphis  Harbor,  the  dikes  being  placed  about  450  feet  apart,  center  to  center, 
and  having  a  standard  mattress  foundation  120  feet  by  250  feet  wide.  This  project 
having  been  unavoidably  delayed,  did  not  receive  the  approval  of  the  Secretary  of 
War  until  November  15,  and  work  therefore  could  not  be  begun  until  November 
28.  The  mattresses  for  three  of  these  dikes  were  completed  without  incident,  boi 
running  ice  caused  a  stoppage  of  work  for  four  days  during  the  construction  of  the 
fourth  mattress.  Work  was  begun  on  the  crib  of  Dike  4,  and  after  another  tots 
days'  delay  from  ice  and  drift  the  lower  section  was  completed  and  launched  Jann* 
ary  6.  Work  was  then  suspended  on  account  of  a  rapid  rise  in  the  river,  aocomp** 
nied  by  heavy  drifk  and  ice.  In  fact,  the  entire  work  was  carried  on  under  the  meet 
unfavorable  conditions  of  weather,  river  stage,  and  running  drift  and  ice,  the  latter 
causing  some  damage  to  plant.  (For  details  of  work  see  report  of  Assistant  Engi* 
neer  Nolty.) 

Present  conditions, — The  four  mattresses  are  complete  and  in  place,  the  bank  ^ 
the  cribs  has  been  graded  and  partly  paved,  and  the  crib  of  Dike  4  is  half  completed. 
During  the  high  water  this  spring  extensivo  caving  took  place  below  the  fonriii 
dike.  The  extent  of  this  damage,  and  whether  or  not  it  affects  the  work  in  plaea, 
can  not  at  this  date  be  determinea,  as  the  river  has  not  yet  fallen  low  enough  to  ptf* 
mit  an  examination.  « 

Thirtv-five  thousand  dollars  have  been  appropriated  by  the  sundry  ciyil  sot<tf 
March  3,  1899,  for  rectifying  the  bank  at  and  near  Caruthersville. 

Plum  Point  Itectch  {147  to  186  miles  below  Cairo). — The  works  of  improvement  in  tow 
reach  have  extended  from  Daniels  Point  to  Craighead  Point,  Arkansas,  axListsnosoi 
about  20  miles.    The  operations  have  beon  fully  described  in  previous  reports.    W 
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val  teriDR,  the  work  done  haa  been  the  protection  of  cavine  banks  by  the  con- 
ciion  of  67,400  linear  feet  of  revetment  now  in  place,  the  olosiire  of  Gold  Dnst 
te  by  means  of  pile  dikes  and  a  brash  and  stone  dam,  and  the  closure  of  Osceola 
Bnllerton  chutes  by  means  of  pile  dikes.  The  result  of  these  works  has  been 
iye  an  increase  in  depth  over  the  crossinffs  in  Plum  Point  Reach  during  extreme 
•water  stages.  Of  the  funds  made  available  by  the  sundry  civil  act  of  July  1. 
,  the  oomniission  allotted  to  this  reach  $40,000,  which  it  was  proposed  to  expend 
lie  following  points : 

xmi  17,500  at  Ashport  Bend,  repairing  old  revetment. 
M»Qt  $16,000  at  Fletchers  Bend,  extending  revetment. 
N>at  $6,000  %t  Osceola  Bar,  protecting  head  of  bar. 
M>at  $6,500  at  Gold  Dust  Dam,  repairs. 

>oQt  $4,000.  contingencies  and  slight  repairs  to  other  works  of  the  reach. 
^pcrt  Bend. — ^The  revetment  work  in  this  bend  was  begun  in  1882  and  continued 
Vfl-ISH.  The  total  length  t>f  bank  revetted  is  about  16,600  feet,  of  which  work 
lOt  1,800  feet  is  of  the  old  type  of  mattress.  After  the  subsidence  of  the  flood 
S96  it  was  found  that  five  faults  had  developed  in  this  work — three  in  the  upper 
c  work  above  the  limit  of  paving  and  two  at  the  junction  of  the  mattress  work 
t  Ihe  bank  paving.  Repair  work  was  begun  January  10, 1899,  on  the  oonstruc- 
of  A  pocket  mat  for  the  largest  fault,  which  was  completed  and  sunk  under 
mlties.  The  rapidly  rising  river,  with  heavy  drift,  caused  a  suspension  of  work 
lUi  point  for  the  season. 

tkmerM  Bmd.— This  has  been  for  many  years  one  of  the  worst  caving  places  in 
riTer.  Some  revetment  work  was  done  here  in  1884  and  1885.  This  was  of  the 
rtyle  work  and  nearly  all  of  it  has  since  been  destroyed.  Work  was  resumed  in 
and  continued  at  intervals  until  1896,  extending  to  near  New  Haven  Landing, 
o  1S06  the  caving  has  attacked  the  bank  actively  at  and  above  the  head  of  the 
Ang  work  and  has  destroyed  about  1,500  feet  of  it.  To  prevent  or  delay  a  fur- 
doatraction  of  this  work  it  was  proposed  to  construct  at  the  head  of  the  exist- 
vork  a  brush  and  stone  spur,  resting  on  a  standard  fascine  iiiattress.  Work  was 
■•need  November  5  and  continued  until  stopped,  November  22,  by  a  rise  in  the 
r,aoeompanied  by  a  strong  current  and  heavy  drift.  The  river  having  receded, 
k  waa  resumed  December  20  and  completed  January  9. 

tfMla  Bar, — ^The  flood  of  1898  did  some  damage  to  the  revetment  work  at  this 
Ik  in  three  places;  in  all,  about  800  fee  ^^  of  upper-bank  protection  being  destroyed. 
liTcr  mats  all  appeared  to  be  in  good  condition,  the  trouble  coming  from  faults 
ba  Janction  of  these  with  the  bank  paving.  This  damage  was  repaired  by  the 
ilnietion  of  connecting  mats  and  repaviug  the  bank.  At  the  head  of  the  bar 
•  waa  a  very  large  washout  just  at  the  upper  edge  of  the  work.  A  sill  mat  and 
were  placed  across  this  washout  to  prevent  its  enlargemnt. 
oiIe  on  Gold  Dnst  Dam  and  other  points  in  the  reach  was  prevented  by  the  stage 
•after  and  short  working  season.  ( For  details  of  the  work  in  Plum  Point  Reach 
■port  of  Assistant  Engineer  Nolty.) 

iMMf  wndiiion, — At  this  date  the  river  has  not  fallen  low  enough  for  an  exami- 
ne so  it  can  not  be  stated  wheth<T  any  new  faults  have  developed  in  this  reach. 
Mi  the  fands  made  available  by  the  sundry  civil  act  of  March  3,  181)9,  the  com- 
Im  haa  allotted  $60,000  to  Plum  Point  Reach,  to  be  distributed  as  follows : 

ala  Point,  repairs  to  revetment $15,000 

Aen  Bend,  reyetment  work 25,000 

I>D8t  Dam,  repairs 10,000 

waX  repairs  and  contingencies 10, 000 

fmim§mial  dike; — The  commission  allotted  out  of  the  funds  made  available  by 
mmdxj  civil  act  of  July  1,  1898,  $25,000  for  the  construction  of  dikes  at  low- 
r  ban,  nnder  the  supervision  of  the  subcommittee  of  the  committee  on  con- 
ilon.  The  bar  decided  on  for  the  tirst  work  was  that  opposite  Point  Pleasant, 
pO  B»).  The  location  of  these  dikes  and  their  character  are  shown  on  draw- 
■aaompanying  this  report.  Work  on  Dike  No.  1  was  begun  October  20.  After 
ItaieeGtion,  240  feet  long,  of  this  was  completed  it  was  necessary  on  account  of 
ligli  etaffe  of  river  and  deep  water  at  location  of  anchor  piles  to  temporarily 
pnd  work  on  this  dike  and  to  construct  Dike  No.  3,  which  was  located  in  shoaler 
Bi  This  dike  was  completed  to  a  length  of  about  982  feet,  and  a  small  crib  was 
lid  ita  inshore  end  to  prevent  cutting  at  this  point.  The  river  in  the  meantime 
MBtinned  to  rise,  and  work  was  suspended  till  more  favorable  conditions.  On 
wry  6  work  was  resumed  under  more  favorable  conditions  and  the  second  sec- 
#C  IMke  No.  1  was  completed.  During  this  work  another  rapid  rise  occurred 
work  waa  enspended  for  the  season.  Lach  section  of  dike  was  20  feet  wide  at 
MB  and  from  9  to  15  feet  high  to  end  of  screen  poles,  depending  on  depth,  so  as 
tf%  the  end  of  poles  near  the  low- water  line.  (The  details  of  construction  will 
■ad  in  the  report  of  Assistant  Engineer  Nolty.) 
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In  acoordance  with  a  roAolntion  of  the  oommiBsion,  adopted  at  its  March  session, 
this  work  has  been  transferred  to  the  office  of  the  secretary  of  the  commission. 

LEVEES. 

TTpper  St,  Frands  Levee  district  {S5  miJea  above  to  70  milee  below  Cairo,  JB.)*^Thi8  dis- 
trict extends  from  Commerce,  Mo.,  to  New  Madrid,  Mo.,  a  distance  by  river  of  aboDt 
105  miles.  The  length  of  levee  line  when  completed  wiU  probably  be  abont  80  miles. 
The  area  protected  is  the  land  between  the  river  and  Prairie  Ridge,  which  is  cnt  bj 
the  river  at  New  Madrid.  This  area  is  aboat  700  square  miles.  Tnis  land,  thoo^h 
generally  low,  is  separated  into  sections  by  ridges  generally  above  overflow.  In 
addition  to  the  above,  a  very  large  area  of  the  Lower  St.  Francis  Bottom  is  subject 
to  overllow  from  this  same  water,  as  it  can  find  its  way  through  the  low  gap  at  the 
upper  end  of  I'rairie  Kidge.  This  latter  region  is  also  subject  to  overflow  by  high 
water  getting  through  the  narrow  gap  between  Cape Qirardeau  and  Commerce  Ridse, 
but  a  small  State  levee  has  been  built  across  this  gap.  A  levee  has  been  bqUt  by 
local  authorities  from  Commerce  to  the  Iron  Mountain  Railroad,  a  mile  above  Biros 
lN»int,  and  is  in  good  condition.  From  Birds  Point  southward  a  levee  was  started  in 
1896,  but  lack  or  funds  caused  the  cessation  of  work  after  about  8  miles  had  been 
worked  on,  but  practically  none  of  this  was  completed.  There  is  no  data  in  iJus 
oflice  from  which  to  calculate  the  amount  of  earth  in  the  existing  levee  from  Com- 
merce  to  Birds  Point,  or  the  total  vardage  necessary  to  close  in  this  basin.  To  close 
the  gap  at  Birds  Point  and  complete  the  levee  as  far  down  as  O'Briens  Ridge  (13 
miles)  will  require  about  850,000  cubic  yards.  No  work  has  up  to  the  present  time 
been  done  in  this  district  by  the  United  States,  but  out  of  the  funds  made  available 
by  the  sundry  civil  act  of  March  3, 1899,  the  commission  has  aUotted  the  sum  of 
$20,000  for  work  at  and  below  Birds  Point. 

Lower  St,  Francis  Levee  district  {80  to  298  miles  below  Cairo,  JB.). — ^The  length  of  this 
district  by  river  is  218  miles.  The  length  by  the  levee  line  when  completed  will 
probably  be  about  215  miles.  The  length  of  completed  levee  is  now  about  122^ 
miles,  beginning  1  mile  above  Point  Pleasant,  Mo.  (liK)R.)  and  ending  back  of  Centen- 
nial Island  (208  R.).  Near  Walnut  Bend,  Ark.  (275  R.)  there  is  a  levee  line  6  miles  , 
long  which  will  form  part  of  the  proposed  continuous  line  to  the  mouth  of  the  St. 
Francis  River  (298  R.).  Including  this  Walnut  Bend  line,  128^  miles  of  levee  are 
now  in  place,  leaving  to  be  constructed  for  the  complete  closing  of  this  basin  about 
88^  miles.  The  area  that  will  probably  be  protected  by  the  completed  levee  will  be 
abont  3,490  square  miles.  At  the  date  of  the  last  Annual  Report  one  contract  was 
in  force,  that  of  Shippey  &,  Johnson,  for  repairs  to  Walnut  Bend  levee,  at  15.S9  cents 
per  yard.  This  contract  was  satisfactorily  completed  by  December  1, 1898.  From 
the  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  commission 
allotted  the  sum  of  $34,000  for  levee  work  in  this  district.  This  was  used  in  work 
at  the  following  points:  A  new  loop  at  Rankins  mill.  Mo.  (103  R.);  repair,  enlarge- 
ment, and  topping  near  Caruthersville,  Mo.  (109  to  113  R.) ;  repairs,  enlargement^  ud 
topping  near  Tylers,  Mo.  (125  to  128  R.);  repairs,  enlargement,  and  topping  nesr 
Cheeks,  Ark.  (131  to  135  R.) ;  spur  at  Rosa,  Ark.  (157  R.) ;  repairs  near  Luxora,  Ark. 
(160  R.);  repair,  enlargement,  and  topping  near  Sans  Souci,  Ark.  (166  to  177  R.); 
repairs,  enlargement,  and  toppini^  near  No(iena,  Ark.  (180  to  187  £L).  In  addition  to 
the  above  work  by  the  United  States  the  St.  Francis  levee  board  has  repaired  10 
miles  of  existing  levee  and  constructed  about  one- fourth  of  a  mile;  this  last  across 
the  chnto  of  Island  No.  38  (208  K.). 

During  the  period  from  May  1,  1898,  to  April  30,  1899,  there  were  constrncted  M 
follows : 

Cubic  ytrdii 

By  the  United  States 218,587 

By  the  St.  Francis  levee  board 161,9*7 

Total 870,484 

During  the  same  period  the  United  States  expended  the  sum  of  $38,060.15.    T|b^     1 
includes  office  expenses,  superintendence,  engineering  expenses,  and  contingenoi^ 
The  average  cost^  including  above  items,  was  17.4  cents  per  yard. 

The  following  is  a  summary  of  the  levees  in  this  district:  , 

Cabioys** 

Constructed  by  United  States  and  in  place  April  30, 1898 3,  OU,  *12 

Added  from  May  1, 1898,  to  April  30, 1899 218,^ 

Total  in  place  April  30, 1899 3,233,^'' 

Constructed  by  levee  boards  and  citizens  and  in  place  April  30, 1898 4, 024.  ^\i 

Added  from  May  1, 1898,  to  April  30, 1899 151,  ^^ 

Total  in  place  April  30, 1899 4>176,t^ 
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k^^gregate :  Cable  yards. 

Erected  by  the  United  States 3,233,347 

Erected  by  others 4,176,561 

Total  effective  in  place  April  30, 1899 7,409,908 

On  April  30, 1899,  one  contract  is  still  in  force,  with  T.  Mike,  for  enlargement  wo/k 
lear  Tylers,  Mo.    It  is  expected  that  this  contract  will  be  completed  by  Jaly  1, 1^9. 

The  high  water  of  the  year  was  not  sufficient  to  threaten  the  levee  at  all;  no 
>reaks  occurred,  and  the  only  damage  was  a  small  amonnt  of  wave  wash  in  recent 
nrork  where  the  sodding  hod  not  taken  hold.  No  expense  was  incurred  in  watching 
>T  nursing  the  levee  during  high  water.  There  are  two  existing  breaks  in  the  line, 
>ne  at  the  town  of  Point  Pleasant,  about  1,000  feet  long:  money  was  available  to 
sloae  this  pip,  but  it  was  impossible  to  obtain  the  right  or  way,  as  the  citizens  take 
>nt  liltle  interest  in  the  work.  No  water  passed  through  this  fi:ap  this  season.  The 
ither  gap  Is  at  Stancils  Bayon.  This  is  due  to  a  cut  made  in  the  levee  last  summer 
br  the  purpose  of  draining  off  back  wat<er.  The  persons  who  out  the  levee  failed  to 
ilose  it,  as  it  was  expected  they  would,  and  all  the  pressure  brought  upon  them  to 
nake  them  do  it  failed,  and  the  levee  is  still  open.  The  guilty  parties  were,  how- 
iver,  indicted  and  tried  in  April  under  the  law  for  the  protection  of  levees,  but  their 
lentence  has  been  suspended  for  the  present.  Some  water  ran  through  this  break 
ihia  year  and  about  20  S()uare  miles  were  inundated.  Of  this  but  a  small  part  is 
deared  and  that  principally  land  belonging  to  those  who  ont  the  levee. 

To  enlarge  the  existing  levees  and  raise  them  to  the  final  grade,  as  established  by 
fhe  commission,  will  require  the  putting  in  place  of  about  4,000,000  cubic  yards  of 
Mirth.  No  accurate  surveys  have  been  made  for  the  location  of  the  portion  of  the 
ine  not  yet  constructed,  but  it  is  roughly  estimated  that  this  will  require  about 
LlJOOOyOOO  cubic  yards,  in  addition  to  the  above. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
niaaion  has  allotted  the  sum  of  $123,500  for  levee  work  in  this  district.  In  addition, 
;he  St.  Francis  levee  board  has  funds  at  its  command,  and  has  let  contracts  for  build- 
ng  24  miles  of  levee  from  the  present  terminus  to  below  the  city  of  Memphis  and 
br  extending  the  Walnut  Bend  levee  upstream  11  miles.  This  will  leave  a  ^ap  of 
iboat  50  miles  still  open.  A  profile  accompanying  this  report  shows  in  detail  the 
grades  of  the  levee  line  and  the  locality  of  work  done  in  this  district  during  the 
>eriod  covered  by  this  report. 

SBCOND  DISTRICT  (FOOT  OF  ISLAlTD  NO.  40  TO  MOUTH  OF  WHITE  RIVBR,  180  MILB8). 

JBbpefield  Bend  {tS7-2S0  milw  below  Cairo,  B,). — The  revetment  in  this  bend^  now 
ibont  16,000  feet  long,  extends  from  Mound  City  Landing  to  Hopefield  Point;  it  was 
Mgan  in  1882  and  completed  in  1888.  From  1890  to  1893  extensive  repairs  were 
Dade  along  the  lower  10,000  feet  by  placing  wider  river  mats  and  revetting  the  upper 
Mmk  with  stone.  The  work  along  this  lower  10,000  feet  was  failing,  on  account  of 
ts  narrow  width  and  generally  weak  design.  The  high  water  of  1^7  damaged  this 
rork  by  scouring  above  and  behind  the  bank  paving.  This  damage  was  repaired 
n  the  fall  of  the  same  year  by  crib  dikes,  built  across  the  pockets  excavated  by  the 
iood.  The  high  water  of  1898  seriously  damaged  the  revetment  at  several  places. 
ThlB  consisted  of  holes  scoured  out  at  the  junction  of  mat  and  bank  work,  under- 
ainiiig  the  bank  paving  and  extending  under  the  inshore  edge  of  the  river  mat. 
tapalrs  were  made,  beginning  October  31  and  ending  November  19.  New  mats  of 
he  fascine  type  were  sunk  in  the  pockets  made  by  the  scour.  The  slope  was  restored 
ij  cribs  and  the  bank  repaved.    (For  details  see  report  of  Assistant  Engineer  Rees. ) 

It  ia  absolutely  essential  for  the  existence  of  the  harbor  of  Memphis  that  this  point 
bonld  not  be  allowed  to  recede  further.  There  are  at  present  a  few  weak  points 
rhicb  should  be  attended  to. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
nisaion  has  allotted  the  sum  of  $60,000  for  repairs  to  the  revetment  work  at  Hope- 
ield  Bend. 

Memphie  Harbor  {tSO  milee  below  Cairo^  L,), — The  bank  for  a  length  of  10,166  linear 
'eet  has  been  revetted  by  the  United  States  and  for  2,206  linear  feet  by  a  system 
if  dikes  built  by  United  States  employees  from  funds  supplied  by  the  citizens, 
lioat  of  the  work  placed  has  held  without  loss.  Along  the  upper  portion  of  the 
iftrbor  front,  extending  from  Wolf  River  to  below  Monroe  street,  a  large  sand  bar 
laa  formed.  This  has  made  the  compress,  elevator,  and  oil  mills  situated  above  the 
MTod  levee  inaccessible  to  steamboats,  and  the  tailing  down  of  the  sand  bar  along 
lie  paved  steamboat  landing  has  shut  off  about  one-half  of  it,  or  1,600  feet,  to 
iteamboat  use  during  low  stages  of  the  river.  At  the  date  of  the  last  Annual  Report 
Juffe remained  an  unprotected  portion  of  the  bank  1,200  feet  long  between  the  lower 
Mid  of  the  Qovemment  revetment  and  the  bridge  company's  revetment.  The  sun- 
Izy  civil  act  of  July  1,  1898,  appropriated  $35,(^  for  the  completion  of  the  revet- 
along  the  bluff  and  $10,000  for  repairing  the  damage  done  to  previous  revetment 
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work  by  the  flood  of  1897.  With  the  former  it  was  proposed  to  revet  the  gap  of 
about  1,200  feet  with  a  revetment  of  standard  type,  the  fascine  mattress  bein;;  abont 
300  feet  wide  and  shore  pavin;^  extending  to  the  22-fuot  stage.  Work  was  begun 
September  14  and  the  project  was  completed  November  14.  (For  details  see  report 
of  Assistant  Engineer  Kees.)  This  now  makes  the  revetment  work  along  this  front 
complete  from  Wolf  River  to  below  the  bridge,  a  total  distance  of  aboat  12,400  levt, 
all  of  wjiich  is  in  good  condition.  No  appropriation  or  allotment  has  been  made 
for  work  at  this  point,  bur.  tlio  last  river  and  harbor  act  directs  the  commission  to 
examine  into  the  advisability  and  cost  of  removing  the  sand  bar  formed  in  front  of 
the  landing. 

Wolf  Hirer  {2S0  miles  hclow  Cairo,  X.).— The  width  of  the  bar  in  front  of  Wolf 
River  at  low  stages  is  about  2,100  feet;  through  this  the  river  has  formed  a  fairly 
lixed  channel  toits  jnncticm  with  the  Mississippi.  The  river  and  harbor  act  of  June 
3, 1896,  made  available  for  the  improvement  of  this  stream  the  sum  of  $35,0(^0.  Tlie 
approved  prcyect  provided  for  dredging  and  the  removal  of  sunken  logs,  snags,  and 
other  obstructions.  An  attempt  wns  made  to  have  this  work  done  by  contract,  bat 
during  the  progress  of  the  work  so  many  unexpeeted  difficulties  presented  them- 
selves that,justi<!e  to  the  contractor  required  the  termination  of  the  contract,  which 
was  done  May,  181)8,  after  about  30,000  yards  of  material  had  been  removed. 

In  July,  1898,  a  dipper  dredge  was  purcluised  for  use  on  this  work  and  operations 
were  subse(|ueutly  carried  on  by  hire«l  labor.  Work  was  begun  July  22  al»ove  the 
railroad  bridge  and  continued  until  August  13,  when  stopped  by  a  rise  of  the  river. 
Work  was  resumed  August  31  near  the  mouth  and  continued  until  November?; 
again  resumed  on  the  14th  above  tlu^  bridge  and  8top|)ed  for  the  season  Noveinher 
29.  A  total  of  about  28,000  yards  was  removed  from  ttie  channel  at  a  cost  of  about 
8  cents  per  yard.  In  addition,  about  90  snags  and  logs  were  removed  from  the 
channel  by  the  dredge,  aided  at  times  by  dynamite.  (For  details  of  this  work  nee 
report  of  Assistant  Engineer  Hees. )  .Since  the  stoppage  of  actual  work  some  sli<;ht 
modifications,  shown  necessary  by  the  last  season's  work,  have  been  made  to  the 
dredge. 

As  during  the  high  water  in  the  Mississippi  there  was  slack  water  in  Wolf  River, 
a  fill  has  undoubtedly  taken  place  in  the  latter  which  its  current  is  powerleM  t<o 
remove.  There  is,  however,  about  $20,lXX)  remaining  of  tlie  appropriation  which 
will  be  used  to  remove  the  deposit  when  the  water  falls  low  enough. 

Xonconnah  Rock  {236  milen  heloxc  Cairo), — This  obstruction,  consisting  of  a  fernigi- 
nous  sandstone  and  cemented  gravel,  is  about  4  miles  below  the  Memphis  Bridge, 
and  about  700  feet  from  the  Tennessee  shore.    It  has  been  a  source  of  annoyance  to 
boats  with  heavy  tows,  owing  to  its  location  directly  in  the  channel.    The  reniovgV 
of  this  rock  was  begun  in  1893  under  contract.    Later  the  work  was  undertaken  b.V 
the  United  States  with  a  plant  constructed  for  the  purpose.    Very  efl'ective  work- 
was  done,  and  2,333  cubic  yards  were  removed  at  the  small  cqpt  of  $1.88  per  cubi^ 
yard.     From  funds  made* available  by  the  sundry  civil  act  of  July  1,  1898,  tU^ 
commission  allotted  $3,000  for  the  continuation  of  this  work.     Work  was  bega<^ 
8ei)tember  15  and  completed  November  18.    Two  thousand  three  hundred  and  fon^^ 
teen  cubic  yards  of  roek  were  destroyed,  covering  an  area  of  25,000  square  fee^*^ 
There  is  now  a  least  depth  of  7  feet  over  the  rock  at  the  zero  stage  of  the  Mem])h^  * 
gauge.     (For  details  see  report  of  Assistant  Engineer  Le  Vasseur.)    This  work  ^ 
considered  completed. 

Helena  Harbor  {S06  miles  helow  CairOy  R,), — Six  hundred  linear  feet  of  continue 
revetment  and  five  spur  dikes  were  I)uilt  in  1889,  protectin|r  abont  3,000  feet  of  ban 
along  the  city  front.  The  lower  dikes  being  in  an  unfinished  condition,  the  ban 
caved  badly  in  their  immediate  vicinity.  This  revetment  was  further  extended  to 
total  length  of  4,100  feet  in  1896.  The  sundry  civil  act  of  .Inly  1, 1898,  appropriate 
$30,000  for  the  com]detion  of  the  revetment  at  Helena.  With  this  it  was  proposed 
extend  existiifg  work  downstream  and  repair,  where  necessary,  existing  worl 
Work  was  begun  November  16  and  completed  January  11.  The  revetment  wa«  corr^ 
tinned  downstream  926  feet,  the  fascine  8uba(iueous  mat  being  250  feet  wide.  Th^ 
bank  paving  was  carried  np  to  about  18  feet  on  the  Helena  gange,  where  a  depressio  ^ 
in  the  bank  existed,  and  across  this  two  small  dikes  were  built  reaching  to  the  to^  ' 
of  the  bank.  In  addition,  repairs  were  made  to  1889  work.  The  intermediate  spaci 
between  dikes  were  mattressed  below  low  water,  and  two  small  dikes  were  bail 
above  the  water  line  so  as  to  restore  the  normal  slope  of  the  bank.  (For  details 
this  work  see  report  of  Assistant  Kngineer  Kees.) 

Thirty  tliousand  dollars  have  been  appropriated  by  the  sundry  civil  act  of  Marcl 
3,  1899,  Vor  improving  harbor  and  rectifying  the  banks  at  Helena. 

LEVKKS. 

Upper  Tazoo  Levee  district  {244  to  S65  miles  below  Cairo,  L,), — ^The  length  of  tW 
district  by  river  is  121  miles,  and  the  length  of  levee  lines  123.88  miles.  The  terr 
tory  protected  by  the  levee  is  3,281  square  miles.    At  the  date  of  tho  last  umu^ 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3509 

report  one  contract  was  iu  force,  with  Ree»e  Thomas,  sections  77-79  (330  L.)  at  16.99 
cents  per  cable  yard.  TbiH  contract  was  satisfactorily  completed  November  1, 1898. 
From  the  funds  ma<le  available  by  the  sundry  civil  act  of  July  1,  1898,  the  commis- 
sion allotted  $46,000  for  levee  work  in  this  district.  With  this  a  new  loop  was  con- 
structed on  sections  Sl-82  (332  h.).  The  local  board  during  this  period  has  repaired 
and  enlarged  24  nnles  and  top])ed  4  miles  of  existing  levee.  The  work  done  between 
May  1,  1898,  and  April  30, 1899,  was  as  foUows: 

Cabio  .yards. 

By  the  United  States 484,2.55 

By  the  local  levee  board 694,860 

Total  in  place  April  30, 1899 1,079,116 

The  United  States  ex])ended  in  this  district  for  levee  construction  between  May  1, 
189H,  and  April  30,  1899,  the  sum  of  $77,370.54.  This  includes  oflice  expenses,  super- 
inteudence,  engineering  expenses,  and  contingencies.  The  average  cost  per  cubic 
yard  of  the  work  done,  including  the  above  items,  was  ir>.98  cents. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cnbio  yards. 

Conntmcted  by  United  States  and  in  place  April  30, 1898 4,415, 261 

Added  by  United  States  from  May  1, 1898,  to  April  30, 1899 484, 255 

Totalin  place  April  30, 1899 4,899,516 

Constr nc ted  by  levee  board  and  in  place  April  30,  1898 10, 266, 905 

Added  by  levee  board  May  1, 1898,  to  April  30, 1899 594,860 

Total  in  phice  April  30, 1899 10.861,76S 

Levees  in  place  April  30, 1899 : 

Erected  by  United  States 4,899,516 

Erected  by  local  levee  board 10,861,765 

Total  in  place 15,761,281 

On  April  30, 1899,  one  contract  is  still  in  force  with  Aderholdt  &,  Lowrance  for  work 
on  sections  81-82  at  14.94  cents  per  cnbic  yard.  It  is  expected  that  this  contract 
Will  be  completed  by  July  1, 1^9.  The  high  water  of  this  season  was  not  suihcient 
to  threaten  the  levee,  and  no  damage  beyond  some  slight  wave  wash  was  caused. 
^o  expense  was  incurred  in  protecting  the  levee  daring  this  high  water. 

The  estimated  yardage  required  to  raise  and  enlarge  this  levee  line  to  the  final 
^ra<Ie  established  by  the  conimission  is  approximately  18,000.000  cubic  yards. 

From  the  funds  ma<le  avnilable  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
KkiisBion  has  allotted  $123,500  for  levee  work  in  this  district  during  the  coming  season. 

A  profile  accompanying  this  r<>port  shows  in  detail  the  grades  of  the  levee  line 
l^nil  the  locality  of  work  done  in  this  district  during  the  period  covered  by  this 
K^port. 

ff^hiU  Birer  Levee  district  {S06  to  S85  miles  below  Cairo,  -B.).— The  length  of  this 
i^iatrict  by  river  is  79  miles,  and  by  the  levee  line  74  miles.  The  levee  starts  at  the 
foot  of  Crowleys  Ridge,  at  the  upper  end  of  .the  city  of  Helena,  and  the  terminus  is 
t^t  the  end  of  the  back  line  of  the  Laconia  Circle  Levee,  which  doubles  on  itself  antl 
loins  the  main  line  at  Laconia  (375  R.).  The  United  States  has  control  of  64  miles  of 
^h«  levee,  the  remaining  10  miles  of  levee  bein^  maintained  and  controlled  by  the 
local  boards,  8  of  these  miles  consisting  of  the  nack  line  of  the  Laconia  Circle  and 
%he  other  2  being  in  front  of  the  city  of  Helena.  The  territory  to  be  protected  is  a 
Kiarrow  strip  of  from  8  to  30  miles  in  width,  lying  between  the  Mississippi  and  White 
irivers,  and  having  an  area  of  about  910  square  miles.  Four  breaks  exist  at  present 
Sn  this  line,  all  made  by  the  fiood  of  1897.  The  total  length  of  existing  breaks  is 
cibout  10,000  feet,  and  all  are  situated  within  a  distance  of  4  miles  near  Modoc  and 
Jtlngheys  (337  and  340  R.). 

At  the  date  of  the  last  annual  report  one  contract  was  in  force  with  the  J.  S. 
McTighe  Company  for  work  at  Schoolhouse  Bayou  (342  R.).  This  contract  was  sat- 
isfactorily completed  November  30,  1898. 

From  the  funds  made  available  by  the  snndry  civil  act  of  July  1, 1898,  the  com- 
mlBsion  allotted  for  levee  work  in  this  district  the  sum  of  $30,000.  With  this  work 
lias  been  done  as  follows :  Repair,  enlargement,  topping,  and  banquet  near  Weetover 
<810-321  R.) ;  repair,  enlargement,  and  topping  in  and  near  Zenor  Bend  (343-370  R.) ; 
«Im>  slight  repairs  of  damage  done  by  high  water  of  1898.  The  local  levee  boards 
liAve  alao  during  this  period  put  in  place  about  24,000  yards  in  the  Helena  Front 
Xfsves* 
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The  work  done  between  May  1^  1898,  and  April  80,  1899,  is  as  follows: 

Cable  yvdii. 

By  the  United  States 194,254 

By  local  levee  board  and  others 24,2u0 

Total  in  place  April  30, 1899 218,454 

The  United  States  expended  in  this  district  for  levee  construction  between  Mayl, 
189^^,  and  April  30,  1899,  the  sum  of  $41,061.18.  This  includes  office  expenses,  super- 
intendence, engincerinji;  expenses,  and  contingencies.  The  average  cost  per  cubic 
yard  of  the  work  done,  including  the  above  items,  was  19.60  cents.  The  sum  of 
$3,000  of  the  above  was  expended  in  a  complete  survey  of  this  line  dnring  Febroarj 
and  March,  1899. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cable  ysrdi. 

Constrneted  by  United  States  and  in  place  April  30,1898 5,337,478 

Added  by  United  States  May  1, 1898,  to  April  30, 1899 194,254 

Total  in  place  April  30, 1899 6,531,732 

Constrneted  by  levee  boards  and  in  place  April  30, 1898 1, 018, 8fi6 

Added  by  levee  boards  May  1,1898,  to  April  30, 1899 24,200 

Total  in  place  April  30, 1899 1,043,066 

Effective  levees  in  place  in  this  district  April  30, 1899: 

Erected  by  United  States 5,531,732 

Erected  by  levee  boards  and  others 1,043,006 

Total 6,674,798 

On  April  30, 1899,  one  contract  is  still  in  force  in  this  district,  with  Martin  Jenniogi 
6l  Co.,  for  enlargement  work  on  levee  back  of  Zenor  Bend.  It  is  expected  thattlu* 
oon tract  will  be  completed  by  August  1, 1899. 

The  levee  in  this  district  is  generally  low  and  weak.  Mnch  of  it  is  below  the 
high  water  of  1897.  To  bring  it  up  to  the  final  grade  established  by  the  commissioo 
will  require  that  it  be  raised  from  3  to  7  feet,  besides  banquets  will  be  needed 
where  the  levee  exceeds  12  feet  in  height.  To  do  this  and  to  close  the  existing 
breaks  will  require  the  placing  of  not  less  than  6,000,000  cubic  yards.  The  reoeot 
high  water  was  not  sufhcient  to  really  test  the  levee.  But  little  damage  was  done, 
consisting  of  wave  wash  in  a  few  places  where  the  sod  had  not  taken  hold.  A  total 
expense  of  $109  was  incurred  in  preventing  damage  from  this  cause. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission allotted  $61,750  for  levee  work  in  this  district  during  the  coming  season. 

A  profile  accompanying  this  report  shows  in  detail  the  grades  of  the  levee  line  and 
the  locality  of  work  done  in  this  district  during  the  period  covered  by  this  repiwt 

GENERAL  BEMARKS  ON  LEVEE  WORK  IN  ALL  THREE  LEVEE  DISTRICTS. 

All  levee  work,  though  pushed  as  vigorously  as  possible,  has  been  mnoh  delays^f 
and  in  no  one  of  the  districts  were  all  the  contracts  completed.    The  delay  w** 
caused,  first,  by  the  lateness  of  the  passage  of  the  act  and  of  the  allotments.    Tti^ 
allotments  not  being  made  until  lat-e  in  June,  it  was  impossible  to  enter  into  con- 
tract before  the  last  of  August.    A  further  delay  was  caused  by  the  presence  of  y^' 
low  fever  in  the  Mississippi  Valley  and  the  consequent  quarantine  restrictions  »od 
scarcity  of  labor.    Later  in  the  season  the  weather  became  most  anfavorable;  he»^ 
rains  and  unprecedented! y  cold  weather  caused  still  longer  delays.    Fortunately  ^^^ 
water  this  spring  did  not  reach  a  really  dangerous  stage,  and  no  tronble  has  occuikt^ 
from  uncompleted  levee  work. 

STAQES  OF  TUE  RIVER  DURING    THE  TEAR,  AND  VARIOUS  GAUGE   BX00RD8  QT 

FIRST  AND  SECOND  DISTRICTS. 

During  the  past  year  the  river  was  neither  very  low  nor  very  high. 

At  the  date  of  the  last  Annual  Report  the  flood  of  1898  was  subsiding.  This 
continued  with  slight  temporary  rises  until  the  end  of  July,  the  stage  getting  as  1 
as  12.5  feet  at  Cairo  on  July  27,  and  7.7  feet  at  Memphis  two  days  later.  Tnis  f^  ^ 
followed  by  a  rise  amounting  to  about  15  feet  at  Cairo  and  11  feet  at  Memphis.  IT*^ 
river  then  fell,  and  for  the  remainder  of  the  calendar  year  continued  fairly  lor'^ 
The  river,  however,  was  at  no  time  really  low,  the  minimum  gauge  readings  bei  ^^ 
at  Cairo,  7.6  feet;  New Ma^id,  6.5 feet;  Fulton, 6.6  feet;  Memphis, 4.8  feet;  Mele^'^ 
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\S  feet,  all  aboat  October  10.  In  January  a  rapid  rise  ooourred,  followed  by  a  slight 
all,  which  was  sacceeded  by  the  flood  of  the  year,  which  at  the  time  of  this  report 
•  slowly  BubsidlDg.  This  high  water  is  far  below  the  record,  but  is  noticeable  for 
iie  long  period  at  which  it  coDtinued  practically  at  a  stand.  At  Cairo  the  river 
Bmained  between  45.8  and  46.2  feet  (the maximum)  from  March  20  to  April  9,  a  period 
if  twenty  days.  At  New  Madrid  the  stage  was  36  feet,  maintained  within  one- tenth 
if  %  foot  from  March  21  to  April  10.  At  Fulton  the  maximum  was  34.9  feet  and  at 
demphis  35.2  feet.  The  river  at  this  point  stood  above  35  feet  from  March  26  to 
k.pril  14.  At  Helena,  owinff  to  the  effect  of  the  still  open  St.  Francis  Bottom,  the 
186  was  much  slower  and  the  top  not  so  prolonged;  the  maximum  of  46.9  feet  was 
-eacbed  about  April  13.  The  failure  of  tne  river  to  reach  the  ordinary  low  stage 
bnd  the  frequent  temporary  rises  during  the  working  season  seriously  interfered 
irith  revetment  and  channel  work  in  these  districts,  increased  the  cost  of  the  work 
Lona,  and  prevented  the  entire  programme  of  operations  from  being  completed. 

OVEBFLOW  VROM  HIGH  WATER. 

During  the  last  high  water  the  conditions  of  overflow  were  about  as  follows : 

Upper  St,  FranoU  Levee  district, — The  country  above  Birds  Point  was  protected  by 
ihe  existing  levee.  The  town  itself  is  too  high  to  be  overflowed  by  the  stage  of 
irater,  but  oelow  the  town  the  water  came  through  various  gaps  in  the  levee  and 
iround  the  end  of  it  and  covered  as  much  land  as  if  the  levee  did  not  exist. 

Lower  St.  Francis  Levee  district. — The  water  did  not  get  high  enough  to  go  through 
ihe  gap  at  the  town  of  Point  Pleasant.  Water  did,  however,  get  through  the  cut  at 
)tanoils  Bayou  (94  R. )  and  overflowed  some  20  square  miles ;  most  of  which  is  low  and 
iwampy  land  not  yet  cleared.  From  the  south  end  of  the  levee  to  the  mouth  of  the 
}t.  Francis  River  the  overflow  was  general,  only  the  highest  spots  being  above  water. 
)ome  trouble  was  caused  in  this  levee  district  by  backwater  in  the  Crooked  Lake 
region,  the  levee  crossing  Crooked  Lake  Bayou  (148  R.),  the  natural  drainage  of  this 
iovaitJty.  The  artificial  drainage  system  provided  by  the  local  authorities  became 
)hoked,  and  quite  a  large  region  was  overflowed  bv  backed-up  rain  water.  The  local 
Avee  board  expects  thu  season  to  dig  drainage  ditches,  so  as  to  prevent  the  reeur- 
!ence  of  this  overflow. 

Upper  Yazoo  Levee  district, — The  levees  in  this  district  are  intact,  and  no  trouble 
raa  caused  by  overflow. 

White  Biver  Levee  district, — Through  the  breaks  in  this  region,  of  which  the  total 
enffth  is  10,000  feet,  the  water  ran  freely  and  overflowed  practically  all  the  land 
UMk  of  and  below  these  breaks.  A  small  section  of  cultivated  land  lying  close  to 
ihe  levee  and  just  north  of  the  end  of  Laoonia  Loop  was  about  all  that  was  not  cov- 
ered. Observations  were  made  in  this  district  by  Assistant  Engineer  Purvis  of  the 
leight  of  the  water  at  the  crest  of  this  season's  rise,  and  this  was  compared  with 
h»  height  corresponding  to  the  same  gauge  reading  at  Helena  in  1897  before  the 
nreakfl  m  the  levee.  The  result  of  the  comparison  is  as  foUows :  At  Helena  and  for 
ome  miles  below  the  heights  are  the  same.  Then  this  season's  height  begins  to  fall 
»elow  that  of  1897,  reaching  the  maximum  difference  of  2.6  feet  at  the  first  break, 
it  the  last  break  the  difference  was  1.9  feet.  Below  the  last  break  the  difference 
Bcreases  and  disappears  as  we  near  the  lowest  point  In  the  levee.  Following  around 
he  oirole  and  going  upthe  back  line  of  the  Circle  Levee,  the  present  season's  water 
isee  above  that  oi  1897  to  as  much  as  2  feet  near  where  the  back  of  the  levee  joins 
he  main  line.  These  observations  show  clearly  the  effect  of  these  breaks  on  the 
ig^-water  line  outside  the  levee  and  the  backwater  heights  inside. 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

During  the  time  covered  by  this  report  the  following  examinations  and  surveys 
Ave  been  made. 

JtiZtf,  1898, — An  examination  and  survey  of  the  levee  line  from  Birds  Point,  Mo., 
0  (yBriens  (12  miles  by  levee).    This  is  part  of  the  Upper  St.  Francis  Levee  district, 

August^  1898, — Hydrofl;raphic  survey  in  the  vioini^  of  Island  No.  34. 

September,  1898, — Hydrographio  survey  at  Caruthersville  Front  to  determine  the 
«si  methoa  of  expending  appropriation  for  this  point.  Detailed  survey  of  Mem- 
ilde  Front.  Hydrographio  survey  of  Nouconnah  Rock,  preliminary  to  beginning 
tperations  at  this  point.  Hydrographio  survey  of  Point  Pleasant  Beach,  to  deter- 
iine  looation  of  spur  dikes.  Examination  of  portion  of  Wolf  Biver  preliminary 
o  beginning  operations. 

Havember,  189%, — Final  hydrographio  survey  of  Nonconnah  Bock. 

I>eeember,  1898, — Hvdrographio  survey  of  Helena  Harbor.  Final  hydrographio 
nrvey  of  part  of  Wolf  River,  after  dredging.    Survey  of  Memphis  Beach. 

JV6riMiry.  1899,—%\iXYQy  of  White  River  Levee  distriot  (74  miles).  Milepostt  were 
■tobliahea  and  much  useful  information  obtained. 


3512      REPORT  OF  THE   CHIEF   OF  ENGINEEBSy  U.  8.  ARM7. 

Minor  exainiDations  and  surveys  were  made  from  time  to  time  daring  the  progren 
of  work  at  tlie  various  ])oints  where  active  operations  were  in  progress. 

Of  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission has  allotted  the  sum' of  $5,000  for  surveys,  gauges,  and  observations  in  the 
first  and  second  districts  during  the  coming  year. 

PLANT. 

From  the  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  eonh 
mission  allotted  $15,000  for  care  of  and  repairs  to  plant  in  the  first  and  second  duh 
tricte. 

Most  of  the  plant  which  has  been  accumulated  in  these  districts  is  now  stored 
near  Memphis,  the  floating  property  being  tied  to  the  bank  a  short  distance  below 
the  bridge.  This  plant  consists  of  steamboats,  quarter  boats,  shop  boats,  grtden^ 
pile  drivers,  barges  of  all  kinds,  miscellaneoas  craft,  machinery,  and  the  neoesaaiy 
outfits  for  large  working  parties.  There  are  now  borne  on  my  property  return  some 
24,000  articles,  the  original  cost  of  which  was  about  $450,000.  Much  of  this  is  m 
fair  condition,  but  some  of  the  articles  have  from  use  and  deterioration  reached  » 
condition  where  extensive  repairs  are  necessary.  To  put  the  plant  in  good  working 
condition  will  require  the  expenditure  of  not  less  than  $50,000. 

During  the  year  the  most  important  work  on  plant  was  on  the  steamer  TlUuk 
This  vessel,  while  towing,  was  snacged  and  sunk  on  a  sand  bar  Angust  25.    The  fill- 
ing river  left  the  vessel  high  and  dry.    An  examination  showed  a  hole  in  the  bottom 
48  feet  long.    This  was  temporarily  repaired  and  the  vessel  floated  off  December  29. 
As  extensive  repairs  were  necessary,  authority  was  obtained  and  a  contract  entered 
into  for  these  repairs.    The  vessel  is  now  ou  the  ways  at  St.  Louis.    During  a  squsU. 
on  the  night  of^  July  31  the  Itasca  was  swamped  and  sunk.    It  was  subsequently 
raised  and  the  damages  repaired.    The  dredge  Wolf  is  now  undergoing  alterations 
shown  to  be  desirable  by  last  season's  operations.    The  floating  dock  has  been  li& 
service  without  any  but  the  slightest  repairs  since  1889.    It  needs  thorough  ovar- 
hauling,  calking,  and  a  partly  new  bottom.    This  is  now  being  done. 

In  addition  to  the  above,  minor  repairs  were  made  to  steamers  ChUeOf  Orahamf « 
Ahbotj  barges,  graders,  and  other  plant.  (For  details  see  report  of  Assistant  £n| 
neer  Nolty.) 

Of  the  funds  made  available  bv  the  sundry  civil  act  of  March  S,  1899,  the  commi 
sion  has  allotted  the  snm  of  $25,000  for  the  care  of  and  repairs  to  plant  in  the  Fi 
and  Second  districts. 

Accompanying  this  report  and  forming  part  of  it  are  the  following  papers 
drawings : 

Report  of  Assistant  Engineer  Nolty  on  operations  in  First  district. 

Report  of  Assistant  Engineer  Rces  on  operations  in  Second  district. 

Report  of  Assistant  Engineer  LeVasseur  on  operations  at  Nonoonnah  Rock, 

Report  of  Assistant  Engiueer  Nolty  on  repairs  to  plant. 

Map  of  New  Madrid  front. 

Map  of  river  near  Point  Pleasant,  Mo. 

Drawing  of  Abattis  dikes. 

Map  of  Caruthersville,  Mo. 

Map  of  Plum  Point  Reach. 

Map  of  Memphis  and  vicinity. 

Map  of  Nonconnah  Rock. 

Map  of  Helena  f^ont. 

Map  of  levees.  First  and  Second  districts. 

Map  of  First  and  Second  districts,  showing  overflow  of  1899. 

Profile  Lower  St.  Francis  Levee  district. 

Profile  Upper  Yazoo  Levee  district. 

Profile  White  River  Levee  district. 

Abstracts  of  proposals. 

List  of  civilian  engineers  employed  from  May  1, 1898,  to  April  30, 1899. 
Respectfully  submitted. 

E.  EVELETH  WlNSLOW, 

Captain  af  Enginetrw^^ 
Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  President  Mississippi  River  Commission, 

Army  Building,  New  Torh  Citg; 


»P£NDIZ  W  W — ^REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3513 

Financial  statement 

IMPBOVlNa  MISSISSIPPI  BIVBR,   FIRST  AND  SBCOXD   DISTBICTS. 

ly  1, 1898,  balance  unexpended $128,989.89 

Be  30,  1899,  amoont  appropriated  and  allotted  since  last 

itHtement 921,750.00 

>braary  17, 1899,  amount  received  ftom  B.  F.  Dame,  for  rent 
jf  island  in  Mississippi  River,  near  Australia,  Miss.,  for 

rear  1899 1.00 

$1, 050, 740. 89 

me  30, 1899,  amount  expended  from  July  1, 1898,  to  date. ..  382, 483. 73 
rtober  11, 1H97.  amount  of  Treasury  nettlemeut  No.  2488  (not 

taken  credit  for  in  my  last  financial  statement) .20 

ignst  13, 1898,  amount  of  Treasury  settlement  No.  5260 ....  8. 77 

ignst  29, 1898,  amount  of  Treasury  settlement  No.  5201 ....  9. 90 

ibruary  17, 1899,  timount  deposited  to  credit  of  Treasurer 
United  States  on  account  of  rent  of  island  in  Mississippi 

Riyer,  near  Australia,  Miss.,  for  year  1899 1.00 

pril  5, 1899,  amount  transferred  to  Capt.  Mason  M.  Patrick, 

Corns  of  Engineers 16,071.02 

898, 674. 62 

Biie  30, 1899,  balanee  unexpended -652,166.27 

Outstanding  liabili tits 10,600.00 

Amount  covered  by  uncompleted  contracts 6, 867. 73 

17, 467. 73 

Balance  available 634,698.64 

mount  that  can  be  profitably  expended  during  the  fiscal  year  ending 

•Jnne30, 1901 1,000,000.00 

fboiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


e^BT  OF  MR.  AUa.  J.  NOLTT,  ASSISTANT  ENGINEER,  UPON  WORK  DONE  IN  FIRST 
DISTRICT,  IMPBOVINO  MISSISSIPPI  RIVER,  DURING  SEASON  OF  1898-99. 

Memphis,  Tenn.,  April  SO,  1899, 

^IR :  I  have  the  honor  to  snbmit  herewith  my  annual  report  of  operations  of  con- 
xiction  parties  in  First  district,  improving  Mississippi  Kiver,  during  the  season  of 

NEW  MADRID,  MO. 

jThe  season's  project  for  work  at  this  place  called  for  an  extension  downstream  of 
*0)  feet  of  the  existing  revetment  of  the  town  front.  An  examination  made  by 
^  shortly  after  the  bet;inning  of  the  season's  work  prompted  me  to  recommend  to 
^  district  ofiicer  a  change  in  the  project,  namely,  that  the  downstream  extension 
K^nld  be  carried  to  a  distance  of  1,200  feet  only  and  that  about  400  feet  be  added 
the  head  of  the  existing  work,  where  there  were  unmintakable  signs  that  erosion 
^old  soon  attack  the  then  head  of  the  work.  This  recommendation  was,  after  a 
^sonal  examination  of  the  locality,  approved  by  the  district  officer,  and  the  project 
^u  modified  was  carried  out. 

The  work  done  here,  as  well  as  all  other  revetment  work  at  the  places  mentioned 
[I'eafter,  is  of  the  standard  fa8eine-mat  type.  The  river  mattresHcs  are  265  feet 
ide,  with  shore  edge  lying,  wherever  practicable,  a  little  above  the  wet  contour, 
«  bank  above  bein^  graded  to  a  slope  of  1  on  3  and  then  paved  with  riprap  lying 
t  a  4-inoh  foundation  of  quarry  spalls,  the  riprap  being  8  inches  thick  at  the 
iter's  edge  and  tapering  on  to  6  inches  at  the  upper  limit  of  the  paving,  this  limit 
ineeponoing  to  about  the  33-foot  stage.  Where,  owing  to  deep  indentation  of  tlie 
ore  line,  it  was  impossible  to  lay  the  shore  edge  of  the  river  mats  upon  the  dry 
link,  oonnecting  mats  were  used  to  make  the  proper  connection  between  the  foiTuer 
id  uie  shore.  Where  the  edge  of  the  mat  Joined  the  paving  an  extra  ridge  of  rip- 
p  was  laid.  Should  a  slight  separation  between  the  mat  and  paving  take  place, 
«eactra  ttone  piled  along  the  junction  wonld  drop  down  and  close  tue  ruptures. 
I  ft  matter  of  fact,  only  one  small  connecting  mat  was  required  for  the  purpose  of 
iking  the  proper  connection,  the  extreme  pliability  of  the  mat  ]>ermitting  of  its 
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closely  followiDg  all  but  the  very  deep  indentations  of  the  shore  line.  A  seeoiid 
connecting  mat  was  recpiired,  because  the  river  had  sabmerged  the  shore  edge  of  tiis 
river  mat  belore  the  paving  could  be  laid. 

The  following  is  a  brief  chronological  history  of  the  various  allotments  and  of  thi 
work  (lone  here,  viz:  1893,  allotment  $25,000,  revetment  constraoted^900  feet,  torn 
Dry  Slough  down ;  1894,  allotment  $20,000,  revetment  oonstrnoted  72^  feet,  extas- 
sion  dowuHtream  of  the  former  work ;  1896,  allotment  $16,000,  revetment  consinictoi 
525  feet,  downstream  extension ;  1898,  allotment  $50,000,  revetment  constraoted  1,S18 
feet,  from  lower  end  of  1896  work  down,  and  S55  feet  above  the  head  of  the  189 
work;  total  for  18!<8,  1,573  feet;  total  allotment,  $111,000;  total  revetment^  9,19 
feet ;  total  length  of  bank  covered,  8,643  feet,  abont  SO  feet  of  mat  being  expendai 
in  laps. 

The  river  front  of  the  town  is  now  amply  protected  against  caving,  and  nofortkc 
work  is  re({nired  for  that  purpose.  The  bend  below  the  revetment,  no wever,  is  sir- 
ing actively,  while  the  bar  opposite  is  advancing  at  a  rate  eqnaJ  to  the  reccmonif 
the  bank. 

The  so-called  Dry  Slough  is  a  wide  slough  bed  whioh  begins  to  fill  np  when  therinr 
attains  a  30-foot  sta^e.  When  the  river  begins  to  recede  fh>m  a  flood  stage,  theflov 
through  this  slough  is  very  rapid,  and  extensive  caving  of  the  west  bank  of  it,  whkl 
is  the  eantern  boundary  of  the  town,  takes  place.  Something  to  check  this  oavbf 
will  soon  have  to  be  done,  but  whether  this  work  should  be  done  by  the  local  ant]M^ 
itics  or  by  the  United  States  is  not  my  province  to  say. 

The  season's  work  was  prosecuted  nntter  very  adverse  conditions  as  to  stage  of  liw 
and  conditions  of  weather.  Much  rain  fell,  and  while  most  of  it  fell  at  nigihtiod 
consequently  did  not  interfere  directly  with  the  working  force,  it  caused  a  bnak 
faiinne  by  reason  of  the  boggy  condition  of  the  brash  bars.  Scarcity  of  bnuh  id 
course  meant  delay  to  the  work.  Labor,  too,  was  quite  scarce,  and  of  very  indifferait 
charaeti^r.  The  stage  of  river  remained  so  high  throughout  the  season  that  piicti- 
cally  there  was  no  low-water  season.  The  lowest  reacQng  at  New  Madrid  was  7J8^ 
and  that  only  for  a  few  days. 

Work  was  begun  September  18  and  completed  December  2. 

The  following  is  a  detailed  statement  of  work  done  and  the  cost  thereof: 

Labor  and  subsistence •• $15,991.96 

Brush,  5,962.4  cords 6,19190 

Poles,  171.5  cords 257.S 

Wire  strands,  88,314  pounds 96LS3 

Wire,  annealed,  8,202  pounds 147.64 

Wire,  silicon  bronze,  950  pounds 128.S4 

Clips,  4,975 280.CT 

Staples,  spikes,  and  nails 23.81 

Stone,  5,574.8  cubic  yards 6^B5aaL 

Lumber 201.40 

Fuel  and  engineer's  supplies 1,143.0^ 

Miscellaneous  materials 302.6^ 

Manila  rope l,486.4Cy 

Towing 6,0ar^ 

Total 30,827. 


River  mattress :  _ 

No.l $20,084.6?5r 

No.  2 7,703.(^0 

Connecting  mattress: 

No.l 77».?* 

No.  2 643.0^ 

Paving 10,304.?2 

Crib  dike 107.0^ 


Total 39,627.7^ 

Total  length  of  revetment  for  1898,  1,533  linear  feet;  cost  per  linear  foot^  $25.35  # 
cost  of  mattress  per  square,  $6.77;  cost  of  paving,  $6.72  per  linear  foot. 

0ARUTHER8V1LLE,  MO. 

The  project  for  the  protection  of  the  river  front  of  this  town  contemplated  t1i9 
construction  of  four  brush  and  stone  spurs  founded  upon  fascine  mats.    These  latter 
were  to  be  200  feet  wide,  from  the  low-water  contour  out,  and  120  feet  long.    Tb9 
spurs  to  consist  of  two  cribs  each,  the  bottom  one  being  150  feet  long,  20  feet  wide^ 
and  8  feet  high ;  the  npper  one  to  be  10  feet  base,  8  feet  high,  and  to  ran  frma  th9 
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of  the  graded  bank  to  near  the  outer  end  of  the  sill  mat.  The  bank  in  front  of 
h  sill  mat  to  be  graded  to  a  slope  of  1  on  3  for  a  distance  of  80  feet  from  the  head 
^e  mat  downstream :  this  slope,  where  not  covered  by  the  crib,  to  be  paved  In 

Qsaal  manner.  As  tne  river  was  considerably  above  the  zero  stage,  and  iu  order 
K>mply  with  the  specifications  in  the  project,  which  called  for  the  mats  to  extend 

feet  ontstream  from  the  zero  contour,  these  mats  were  made  220  feet  wide.  It 
1  also  intended  to  give  the  top  cribs  12  feet  base  instead  of  10  feet,  in  order  to 
ore  greater  stability.  The  distance  between  centers  of  spurs  is  470  feet,  and  the 
al  distance  covered  by  the  work  is  1,530  feet,  counting  from  the  head  of  the 
itream  sill  mat  to  the  foot  of  the  downstream  one. 

>n  October  31  construction  plant  arrived  here  from  New  Madrid.  While  await- 
'  definite  instructions  for  the  beginning  of  work,  the  first  of  the  sill  mats  was 
rted  on  the  ways;  none  of  the  work,  however,  being  launched  off.  On  the  eveu- 
;  of  November  1,  telegraphic  orders  not  to  do  any  work  here,  as  the  project  had 
i  yet  been  approved,  were  received.    As  approval  of  the  project  was  not  expected 

at  least  ten  davs,  all  plant  was  moved  down  to  Plum  Point  Reach,  where  consid- 
ble  repair  work  was  to  be  done.    The  section  of  mat  already  constructed  and 

I  on  the  ways  was  utilized  on  the  Plum  Point  work.  The  actual  beginning  of  the 
rk  here  was  therefore  delayed  until  November  28,  by  which  time  the  mat  outfit 
lid  be  spared  from  Plum  Point  without  seriously  interfering  with  the  progress  of 
kt  work.  This  delay  of  nearly  one  month  was,  as  it  afterwards  turned  out,  very 
fortonate,  as  it  prevented  the  completion  of  the  project.    Sill  mats  Nos.  4,  3,  2, 

I I  were  rapidly  completed  in  the  order  named.  As  soon  as  the  lower  mat,  No.  4, 
•  tnnk.  the  grader  was  put  to  work  grading  the  bank  in  front  of  the  mat,  and 
itinnea  this  work  as  fast  as  the  successive  mats  were  sunk.  While  the  last  of 
» mats  was  under  construction  ice  began  running  in  the  river,  and  this  compelled 
toppaffe  of  the  work,  and  the  placing  of  the  outfit  into  places  protected  from  the 
w  j£ighty-five  feet  of  mat  was  lying  afloat.  This  was  also  moved  out  of  reach  of 
I  ice,  and  subsequently  moved  back  into  position,  and  extended  to  its  full  length. 
or  days  were  lost  on  account  of  running  ice.    By  the  time  the  last  mat  was  sunk, 

I  was  reported  again  running  heavily  at  Cairo,  and  two  days  additional  were  lost 
die  awaiting  further  information  regarding  the  situation,  it  not  being  deemed 
risable  to  begin  construction  of  the  heavy  cribs  until  there  was  a  certainty  of  no 
iermption  from  ice.  As  the  reports  were  favorable,  the  construction  of  Crib  No. 
Dike  No.  4,  was  beeun,  although  the  river  was  high  and  rising,  it  being  deemed 
ry  essential  that  the  project  should  be  completed  by  the  end  of  the  working 
«on,  if  possible. 

rhe  river  continued  rising,  bringing  down  much  heavy  drift,  a  large  part  of  which 
Iged  against  the  mooring  barges.  The  current  was  very  strong,  and  in  attempt- 
l  to  lower  the  finished  crib  to  bottom,  the  pressure  of  the  drift  and  current  against 
1 8-fcK>t  wall  of  crib  was  too  strong  for  the  mooring  cables  to  successfully  resint. 
lee  of  these,  two  1-inch  steel  and  one  2^-inch  manila,  parted,  while  a  fourth  one 
lied  out  its  anchorage.  This  set  the  whole  plant  of  seven  pieces  adrift.  The 
b  was  promptly  let  ^o  upon  the  first  sign  of  disaster  and  sank  to  the  bottom,  but 
k  in  its  proper  position,  the  outstream  end  being  forced  a  considerable  dlHtauce 
wnstream.  The  location  of  this  crib  on  the  map  is  approximate  only,  it  being 
possible  at  the  time  to  make  any  soundings,  or  other  examination,  to  determine 
precise  location. 

tlie  plant  floated  down  the  river,  there  being  no  steamer  near  by  at  the  time,  and 
IS  finally  tied  up  6  miles  below.  \ 

rhe  indications  being  for  a  continued  rise,  and  it  being  now  the  middle  of  Janu- 
f ,  411  work  was  abandoned  for  the  season.  The  condition  of  the  work  was  then  as 
lows:  All  the  sill  mats,  four  in  number,  were  in  place;  grading  of  bank  in  front 
each  mat  completed,  each  graded  slope  being  80  feet  wide  and  running  from  top 
bank  to  water  surface  on  a  grade  of  1  on  3;  slopes  in  front  of  mats  Nos.  4,  3,  and 
mrtd,  and  Crib  No.  1  of  Dike  No.  4  sunk. 

[lad  it  been  possible  to  begin  work  when  the  plant  first  arrived  here,  or  had  we 
1  a  duplicate  mat  plant,  the  project  would  have  been  completed  before  the  advent 
very  high  water.  It  is,  however,  believed  that,  incomplete  as  the  work  is,  it  will 
ircise  some  protective  influence,  for  one  season  at  least,  upon  that  part  of  the  town 
nt  for  the  protection  of  which  it  was  designed. 

^rom  a  study  of  the  conditions  prevailing  here  I  am  led  to  the  conclusion  that  the 
itective  works  as  designed  are  too  slight  and  cover  too  small  an  extent  of  bank  to 
manently  resist  the  encroachment  of  the  river.  The  depth  of  water  along  the 
itt  ends  of  the  spurs  is  about  43  i'eet  below  mean  low  water.  New  Madrid  gunge, 
I  current  is  very  strong,  and  the  caving  extensive.  Caving  would  continue  above 
I  below  the  work,  so  that  in  a  comparatively  short  time  the  work  itself  would 
m  m  salient  or  false  point.  As  the  bank  above  and  below  receded,  the  caving 
old  work  behind  the  spurs  and  eventually  destroy  them  by  isolation.  I  would 
pootfUly  tuggest  that  in  lieu  of  the  spur- dike  revetment  a  continnona  revetment 


Win>,  aniit>iile<l. '~i,i>2L  iimimiB 

Wire,  oil  icon  broii/o,  aiajHiHniU 

Cll|i«(,722 

St»i>It«,itpikes,  mul  ii:iiU 

Stouti,  l,M2il  cubic  yiirdH 

Fm-I  mill  enciiK'cr'H  mi|>|ilii<« 

Uiscellaufoua  luateriiiU 

Towiug 

Total 

Sill  Mat  No.  1 

Sill  MulX»,2 

Sill  Mat  No.  a 

Sill  Milt  Ko.4 

Crib  No.  1,  Spur  Xo.  ■! 

Totiil 

Cost  of  Hill  umtd  iiivliiilBa  giU  diiuuru  yMila  uf  puviiij;  for  uacli  lual 
PLCM  rOINT  HRACn. 

Athport  Brnit.  Ten «'»««(■. —T lie  initial  work  of  revetting  tbii  ben 
1882,  wlieu  al'oiit  1,;^(K>  laut  i>f  old-Htvle  rivriniit,  123  fm^t  wiilo,  wai 
of  tho  town  iif  Aalipurt.  Nothing <tlso  niiM  dotitt  here  until  IFtDl.  n-lic 
r^veltiiFiit  of  llio  liciiil  nnx  liegiiii  at  a  poiul  about  3,0>i0  feet  Iraloirtl 

waH  c-uiitin I  in  IKiK.',  mn,  hikI  1W>1,  bvin;;  corapleteil  in  the  lutterj 

ht^:i>lrirtliu<!»l<ll)iiHt<likus.  TbototjiIIouKtliof  the  w>irk,eM.'liiHivci> 
1h  IK.iUN)  f»i't.  of  ulii'hnll  biitl,M>Ufpi'tiHof  tlivoliltypeuf  river  ni 
300  tot  Willi).  A  ci>iiHiiIurabte  aiiioiint  of  repitin  wa4  fuiiiid  uei-ii 
fluoil  uf  lAKI.  all  attlio  lower  or  (iold  Dust  en<l.  No  fnrlhLT  <Uais 
Dulll  alter  the  NiilmiilfiiM  of  tbc  liooil  of  l.itit  yenr,  when  five  faiilto,  1 
ranp^H  24  to  Jti,  were  vhllilo.  Tn'o  of  tlicse  faalta  were  Bim]>l\-  ej 
aid  "pockctH,"  Ii-ft  wiUiiint  any  tiiuh-wiiter  liank  protection  wfii-'u 
was  ivjiaired  In  IKKt.  TlivHe  hiut  anlt'ered  no  diimago  until  tbo  bi;;li 
Tbc  i^MWtb  of  the  bar  oppoHito  and  the  roiineniient  r^iluotion  in  ai« 
was  iiiidoiilitedly  tlio  innin  fni'tor  in  canaing  the  snildnn  eularKenienl 
eta"*  and  in  tlin  dovelopiui^nt.  of  tlie  ullinr  three  faulla  by  InrKi'ly 
■traixH  nf^innt  tUia  wition  of  the  work.  Thi-  river  mata  are  believe 
they  haviiif!  itiniply  fulloweil  the  Hconr  aloiiK  their  outer  edgo.  1 
catii«<l  a  rnpture  Wtwron  tli«  riviT  niuM  and  the  ahurc  work. 

Work  wan  Ix-cnn  lii-re  on  Juaunry  lU,  with  a  hlKb  and  risiiis  rlTer. 
SKI  feet  liiii^,  w:i!i  uljirted  in  the  Inriieiit  faalt,  ainl  cniitinned  antil  1 
Hinii'iilliix  riiiiMil    bv  Iiiirli   rivi'r  iiml   Iihivv   drifc  nninjnv  Anntlni 
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eneyer  tlie  sta^e  of  river  permitted  this  work  to  be  prosecuted.  Even  with  the 
ut  then  available  iDuch  more  work  could  havo  been  accomplished  had  we  had 
r thing  like  onr  usual  working  season.  But  instead  of  the  usual  long  periods  of 
r  water  the  river  during  the  past  season  was  continually  oscillating,  the  extremes 
Off  from  7.25  feot.  the  lowest,  to  28.60  foct,  New  Madrid  gauge. 
kll  brush  and  poles  were  furnished  by  Messrs.  Hunter  and  Frey,  of  Memphis, 
m.,  at  $1.04  and  $1.50  per  cord,  respectively,  delivered  on  United  States  barges 
contractor's  camp.  Riprap  and  npalls  were  furnished  by  Fred.  Hnrtweg,  Cin- 
nati,  Ohio,  at  $1,185  per  cubic  yard  for  riprap  and  $1,095  for  spalls,  delivered  at 
w  Madrid.  Both  contractors  have  given  entire  satisfaction  in  every  respect, 
lile  it  is  true  that  the  brush  8ui>ply  was  sometimes  short,  this  was  not  due  to  any 
lit  of  the  contractor,  but  was  altogether  due  to  the  impossibility  of  hauling  oveV 
)  boggy  roads  on  the  brush  bars, 
rhe  cost  of  these  repairs  at  Ashport  Bend  was  $908.41. 

FUiehers  Bend,  Arkannaa. — This  has  for  the  past  decade  been  one  of  the  worst 
ring  bends  on  the  river.  In  1884  revetment  work  was  begun  about  2,500  feet 
low  the  mouth  of  Mill  Bayou,  and  3,100  feet  of  it  completed  that  year.  This 
retment  consisted  of  the  old-Ktyle  subaqueous  mat  with  brush  upper  bank  revet- 
At  ballasted  with  riprap.  lu  the  summer  of  1885,  or  about  eight  months  after 
Dpletion  of  the  work,  2,875  feet  of  the  work  was  in  position,  the  balance  having 
en  destroyed  by  caving.  Lower  down  in  the  bend  a  second  piece  of  revetment, 
OQt  1,400  feet  long,  had  been  placed  in  1884;  this  was  completely  destroyed  after 
s  flood  of  1886.  In  1888  work  was  resumed  in  this  bend  and  continued  at  inter- 
li  nntil  1896,  by  which  time  the  revetment  extended  to  within  a  few  hundred 
)tof  New  Haven  Landing.  Caving,  at  all  times  active,  became  particularly  so 
ker  the  closure  of  Elmot  and  Island  30  chutes.  This  caving  attacked  the  un pro- 
ofed bank  above  the  1884  work,  and,  working  down,  began  the  destruction  of  that 
retment,  continuing  to  do  ho  nntil  now  there  remain  but  about  900  feet  of  the  old 
Jtk.  Late  surveys  show  that  the  low-water  width  of  the  river  opposite  Mill 
iToa  and  for  some  distance  down  is  but  1,500  feet,  while  immediately  above  and 
low  this  width  is  4,500  and  4,200  feet,  respectively. 

In  1898-99  project  for  work  at  Plum  Point  was  included  the  protection  of  this 
>rk  by  the  construction  at  its  head  of  a\ brush  and  stone  spur,  founded  on  a 
Kine  sill  mat  of  proper  dimensions,  the  paucity  of  funds  available  preventing  any 
>rkin  the  caving  bend  itNelf,  the  object  of  the  spur  being  simply  to  prevent  any 
rther  disintegration  of  the  work  until  such  time  as  the  bank  above  could  be  prop- 
jyrevetted. 

While  spnrs  are  admirably  adapted  to  check  the  encroachment  of  the  river  for  a 
n6,8noh  works  are,  at  best,  but  temporary  ex])edients,  as  the  caving  from  above 
U  eTentoally  attack  the  shore  end  of  the  spur,  isolating  it  from  the  bank,  and 
Bi  rendering  it  practically  useless. 

ODerations  were  begun  here  November  5  with  the  construction  of  a  sill  mat,  the 
wn  of  mat  on  the  ways,  which  had  been  designed  for  use  at  CaruthersvillOy 
faig  widened  out  to  255  feet  and  fiuished  to  a  length  of  207  feet.  After  the  mat 
It  rank  the  grader  w.os  put  to  work  grading  a  section  of  bank,  150  feet  long,  in 
nt  of  the  mat.    This  slope  waH  paved  in  the  usual  manner.    That  part  of  the 

r5  which  would  be  covered  by  the  crib  to  be  built  was  left  unpaved.  The  npper 
of  the  paving  coincided  with  the  upper  edge  of  the  sill  mat. 
Crib  No.  1,  whose  diiuensiqns  were  to  be  204  feet  long,  24  feet  wide,  and  8  feet  high, 
(■•tarted  as  soon  as  the  ways  were  clear.  The  river  being  quite  high  and  rising, 
d  there  being  no  prospect  of  it  soon  declining,  it  was,  in  view  of  the  strong  cur- 
itnmning  here  and  the  large  quantities  of  <lrift  coming  down,  deemed  unsate  to 
kempt  the  sinking  of  the  crib  under  )>revailing  conditions.  Hence,  after  the  sub- 
tetiire  of  the  crib  had  been  built  to  a  thickness  of  2.5  feet,  it  was  launched  and 
idnp  alonuside  the  bank.  The  plant  was  on  November  22  moved  to  Osceola  Bar  to 
■k  there  in  the  interim,  returning  to  this  place  on  December  20,  upon  which  day 
I  completion  of  Crib  No.  1  was  begun.  This  crib  was  successfully  placed  in  posi- 
tt  despite  the  very  strong  current,  and  the  construction  of  No.  2  wae  at  once 
SVf.  Crib  No.  2,  which  is  208  feet  long,  12  feet  wide,  and  8  feet  high,  was  suuk 
January  9.  This  completed  the  work  here.  Most  of  the  stone  used  here  wsis 
cen  from  the  storage  piles  lower  down  in  the  bend,  it  being  loaded  on  barges  and 
ved  up  to  the  work. 

Statemeirt  of  cont, 

bor  and  sobelBtence $4, 221. 18 

nah,  1,232  cords 1,281.28 

lee,  157  cords 235.50 

lie §tr»nd;l0,434  pounds... 256.16 

ilBy  annealed,  5,lb6  pounds 95.80 

iie^  eilicon  bronze,  96  pounds 12.96 
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Staples,  spikes,  and  nails  . . . 

Clips,  628 

Stone,  779.7  cubic  yards  . . .  - 
Fuel  and  engineers'  supplies 

Miscellaneous  materials 

Towing 


Total i 

Sill  mat J 

Crib  No.  1 J 

Crib  No.  2 ] 

Paving 

Total i 

Osceola  Bar,  Arkansas, — Upon  recession  of  tbe  flood  of  1898  some  damagv 
revetment  of  this  island  became  visible,  the  most  extensive  being  between 
48-60,  where,  for  a  continuous  distance  of  770  feet,  the  upper  bank  protect 
completely  destroyed.  In  addition,  there  were  also  two  detached  faults  of  a 
nature,  but  of  small  magnitude,  in  the  vicinity  of  tbe  larger  one.  At  the 
the  bar  there  was  one  small  fault  in  the  revetment  itself,  and  a  deeper  waah 
above  the  upper  edge  of  the  work.  All  the  faults,  except  the  last-mention 
were  repaired  by  constructing  connecting  mats  of  such  width  as  to  restore 
tion  between  the  river  mats,  which  were  found  to  be  in  good  condition,  i 
shore,  and  then  grading  and  paving  the  above- water  part  of  the  bank.  Th 
out  was  repaired,  or  rather  its  enlargement  prevented,  by  placing  a  bri 
stone  sill,  founded  upon  a  fascine-sill  mat,  across  it.  The  repairs  at  the  lo^ 
of  the  bar  involved  the  construction  of  605.45  squares  of  connecting  mat,  the  i 
of  46,837  cubic  yards  of  earth,  and  the  laying  of  4,656  square  yards  of 
Those  at  the  head  required  33.8  squares  of  connecting  mat,  48.4  squares  of  a 
4,050  cubic  feet  of  crib,  and  1,206  square  yards  of  paving.  All  work  was  ooi 
here  by  December  20,  on  which  day  the  plant  was  returned  to  Fletchers  Ben 

Nearly  all  the  revetment  of  this  bar  is  of  the  old  type;  that  is,  of  wove 
mats  with  brush  shore  work  lightly  ballasted.  Damage  to  the  shore  work,  i 
ing  to  a  complete  renewal,  may  be  expected  in  the  near  future,  as  the  bra 
posing  the  shore  work  is  now  entirely  decayed.  All  mat  work  used  in  the 
is  of  the  modern  fascine  type. 

Statement  of  cost. 

Labor  and  subsistence $! 

Brush,  1.052  cords 

Poles,  10  cords 

Wire  strand,  6,318  pounds 

Wire,  annealed,  1,962  pounds 

Wire,  silicon  bronze,  52  pounds 

Clips,  676 

Stone,  1,902  cubic  yards 

Miscellaneous  materials 

Fuel  and  engineers'  supplies .' 

Towing 


Total 


Mat  No.  1,  foot  of  Osceola  Bar. 
Mat  No.  2,  foot  of  Osceola  Bar. 
Mat  No.  3,  foot  of  Osceola  Bar. 
Mat  No.  4,  foot  of  Osceola  Bar. 
Mat  No.  5,  foot  of  Osceola  Bar. 
Mat  No.  6,  foot  of  Osceola  Bar. 
Paving,  foot  of  Osceola  Bar . . . 
Head  of  Osceola  Bar 


Total 


Point  Pleasant,  Mo, — Twenty-five  thousand  dollars  having  been  allotted 
commission  for  a  practical  application  in  the  Mississippi  River  of  the  i 
abatis  deflecting  dikes,  designed  by  Lieut.  Col.  Amos  Stickney,  Corps  of  £n 
the  bar  opposite  Point  Pleasant,  Mo.,  was  designated  as  the  site  of  the  fint ' 
this  character.  Along  this  stretch  of  river  the  low- water  navigation  has  be 
bad  owing  to  the  existence  of  secondary  channels.    In  order  to  concentrate  1 
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into  one  channel,  a  eyatem  of  three  dikea,  each  about  1,000  feet  ont  from  the  shore 
of  the  bar,  was  projected,  located  as  shown  on  the  accompanying  map.  The  sketch 
•nbmitted  herewith  shows  a  section  of  abatis  in  elevation  and  in  detail.  When  the 
last  section  was  ready  for  launching,  it  was  intended  to  obtain  photographic  views 
ot^he  structure  on  the  ways  and  in  the  act  of  sliding  off,  but  after  one  view  had 
been  obtained  a  heavy  rain  storm  set  in  and  no  other  view  could  be  obtained. 

Proposals  for  furnishing  the  lumber,  bolts,  spikes,  wire  strand,  and  other  material 
reonired  were  invited  from  dealers.  D.  Mathews,  of  Luxora,  Ark.,  being  the  lowest 
bidder  for  the  lumber,  namely,  $8.50  per  1,000  feet  B.  M.,  the  contract  was  awarded 
fco  him  September  19,  under  an  agreement  that  deliveries  should  begin  within 
t'vreDt,^  days  after  receipt  of  order.  On  Octobers  this  man  informed  me  that  he 
Mreuid  be  unable  to  deliver  in  less  than  thirty  days  after  that  date.  As  this  would 
iJive  claused  considerable  delay,  I  was  authorized  by  the  diBtrict  officer  to  cancel 
be  cozitract  with  Mathews  and  make  arrangements  with  other  parties,  bearing  in 
(kind  t>hat  time  was  the  most  essential  consideration.  The  contract  was  therefore 
^ivem  to  F.  L.  Peck,  Hathaway,  Tenn.,  at  $9.50  per  1,000  feet  B.  M.,  delivered  on 
fnit^^^l.  States  barges,  and  promptly  tilled  by  him.  One  hundred  and  twenty-two 
fcick^  of  piling  were  purchased  from  Fred.  Hartweg^  of  Cincinnati,  Ohio,  at  3i  cents 
er  loot  on  the  ground.  These  piles  were  then  lyin^  along  St.  Johns  Bayou,  just 
boT^  New  Madrid.  They  were  nauled  out  to  the  river  bank  and  loaded  upon  a 
«rg^  by  hired  labor.  Subsequently  120  additional  piles  were  purchased  from 
^aiw'^all  &  Hopper,  of  Camthersville,  Mo.,  at  8  cents  ner  linear  foot,  those  pre- 
rionftX^  purchased  at  New  Madrid  having  been  found  ratlier  weakened  by  reason  of 
levixM  0  been  cut  a  year  or  more  prior  to  their  purchase.  Most  of  the  first  purchase 
irere,  however,  used  as  at  first  intended. 

yft^rlL  on  Dike  No.  1  was  begun  October  20  by  driving  the  anchor  and  mooring  piles 
fot  tli.e  first  section  of  abattis.    The  anchor  piles  were  driven  20  feet  apart  and  on  a 
line  &0  feet  above  the  toe  of  the  dike.    The  instrnotions  called  for  the  driving  down 
of  tk^«  anchor  piles  so  that  thev  would  not  project  more  than  2  feet  above  the  bot- 
tom.      To  accomplish  this  a  follower  was  at  first  used,  and  while  this  worked  satis- 
faetoyily  in  water  whose  depth  did  not  exceed  12  feet,  this  method  was  not  satisfac- 
tory in  greater  depths.    Hence,  thereafter  all  piles  were  cut  long  enough  to  project 
a  few  feet  above  the  water  surface  after  the  proper  penetration  (15  feet)  had  Keen 
attained.    At  a  distance  from  the  foot  of  the  pile  equal  to  the  penetratiou  plus  2 
feet,  two  saw  outs  were  made  from  opposite  sides,  in  such  a  manner  that  the  section 
was  reduced  about  one-half.    After  the  abattis  was  launched  into  place  nnd  the 
piles  were  of  no  further  use  they  could  then  be  easily  broken  otf,  thus  leaving  no 
obstruction  standing  liable  to  injure  vessels.    Each  anchor  pile  carried  three-eightbs- 
inoh  wire-strand  cables  fastened  securely  to  the  head  of  the  pile,  each  cable  being 
long  enough  to  reach  the  section  of  the  abattis  50  feet  below^  to  each  frame  of  which 
ene  cable  was  securely  fastened.    The  mooring  piles  were  driven  about  250  feet  above 
the  line  of  dike  and  were  simply  used  to  hold  and  maneuver  the  pile  driver  and 
l^aDching  barge.    They  were  broken  off  after  use.    The  outside  mooring  pile  of  one 
ieetion  became  the  inshore  one  of  the  next  section. 

£ach  section  of  abattis  was  made  245  feet  long,  20  feet  wide  across  the  ground 
peles,  and  from  9.5  to  15  feet  high,  the  height  being  measured  from  the  ground  poles  to 
^  of  screen  poles.  The  least  height  was  for  comparatively  shoal  and  the  other  for 
deeper  water,  the  object  being  to  have  the  tops  of  the  screen  poles  at  or  near  low 
^*ter.  Each  section  consists  of  88  triangular  frames  of  sawn  timber,  well  bolted 
J^d  spiked  together,  and  connected  together  with  waling  pieces  and  stringers,  the 
"Jftines  being  spaced  6.5  feet  centers.  Upon  the  skeleton  structure  thus  formea  are 
^ftced  the  ground  and  screen  poles,  spiked  and  wired  down,  the  brush  foundation 
^  the  stone  ballast,  and,  finally,  the  wattling  to  form  an  apron  for  the  overfall, 
^uee  poles,  graduated  into  feet  and  tenths  and  long  enough  to  project  well  above 
l^e  water  surface,  were  spiked  to  the  section,  one  at  each  end  and  one  in  the  middle, 
^eie  polee  were  perpendicular  to  the  base,  and  from  them  could  be  noted  the 
^ount  and  direction  of  settlement  of  the  sections. 

The  sections  wore  built  upon  two  ordinary  mat  barges,  coupled  together  and  lying 
^ongside  the  bank.  The  barges  containing  the  finished  frames,  the  poles,  brush, 
*^d  stone  lay  on  the  outride  of  the  mat  barges.  To  prevent  premature  sliding  off, 
^he  section  was  fastened  to  the  launching  ways  with  wire  ties.  These  were  cut  just 
^or  to  launching  off*.    . 

As  soon  as  a  section  was  completed  It  was  towed  out  to  a  little  above  its  proper 
position,  lines  run  from  the  mooring  piles  to  each  end  of  the  mat  barge,  which  latter 
^ss  then  slacked  off  until  the  toe  of  the  section  was  on  the  proper  line^  care  being 
■^en  to  have  each  section  just  in  rear  and  clear  of  the  one  launched  off  previously, 
^id  to  have  the  latter  overlap  the  one  about  to  be  launched  off  by  5  feet.  Tlie 
^vee-eighths-inch  cables  were  then  passed  from  the  anchor  piles  to  the  barge  and 
••eh  cable  well  fastened  to  its  proper  frame,  care  being  taken  to  equalize  the  strains 
^  ill  the  cables.    The  wire  ties  were  then  cnt,  and  at  the  word  of  command  the 
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Diooriii^  lines  were  thrown  off,  when  the  section  slid  into  the  water.  In  lanncihing 
ott'  tlie  tirHt  Hoction  it  was  attempted  to  slide  the  stractnre  off  gradually  by  meuuof 
slii)  liiioj)  curefully  slacked  off,  but  this  method  did  not  work  well,  as  notbinj;  eoold 
hold  the  iM^avy  struct iiro  wheu  once  it  started  to  move.  Hence  the  slip  lim'S  wen 
abandoned  ami  the  Hcction  allowed  to  ^o  by  the  run.  This  has  always  proven  nc- 
ceHsful,  no  dama<;<»  whatever  to  the  abattis  having  resulted  therefrom.  In  lannobiiig 
the  sections  invariably  plunge  downward,  so  tliat  the  base  assumes  the  perpeudienhr 
and  maintains  this  posit  ion  until  a  strain  is  thrown  ou  the  anchor  cables,  when  the 
current  throws  it  into  its  proper  ]iositiou  on  the  bottom.  After  the  first  launch  H 
was  found  that  many  of  the  outboard  extensions  of  the  lannchiugways  werebroka 
otf,  they  not  having  suilieient  strength  to  bear  the  heavy  weight.  This  was  remedied 
by  substituting  tor  every  alternnto  extension  full-size  piles,  which  were  seciinly 
lashed  to  the  fixed  ways  and  allowed  to  extend  outboard  the  same  distance  as  tlift 
extended  ways. 

After  section  1,  Dike  No.  1,  was  placed  it  was  decided,  in  view  of  the  high  stage  of 
the  river  and  consefjuent  dee])  water  where  the  anchor  piles  for  section  2  were  to  be 
driven,  to  temporarily  suspend  work  on  Dike  No.  1  and  to  move  down  to  Dike  No.3, 
where  shoaler  water  would  be  found.  The  river,  however,  continned  to  rise,  lod 
after  the  first  sectiim  of  Dike  No.  ^t  was  launched  there  was  little  difference  in  the 
de))th  at  either  place.  Dike  Xo.  'A  was  ronipleted  to  a  distance  of  982  feet  from  the 
shore  line  of  the  bar  out.  Tlie  depths  ranged  from  8  to  38  feet.  To  prevent  cnttiof 
around  the  shore  ends  a  small  brush  and  stone  crib  was  plained  between  the  shore 
end  of  the  dike  and  the  dry  shore. 

In  compliance  with  orders  received  further  work  was  suspended  npon  completioB 
of  Dike  No.  3,  to  be  resumed  upon  the  existence  of  more  favorable  conditions.  All 
plant  was  therefore  removed  to  Caruthersville.  This  step  was  rendered  necessary 
by  the  continue<l  high  stage  of  the  river,  which  made  operations  both  difficult  and 
expensive.  On  January  G  ])rospects  for  a  more  favorable  stage  were  promimoK; 
hence  work  on  Dike  No.  1  was  resumed.  Hardly,  however,  had  the  work  fairlj 
begun  when  another  rise  set  in.  The  river  was  already  very  high,  and  by  the  time 
8ecti(m  2  of  Dike  No.  I  was  ready  for  launching  the  bar  was  almost  completely  inb* 
merged.  The  river  was  full  of  heavy  drift,  and  this  broke  oft'  4  of  the  anchor  and 
1  nifforing  pile,  besides  so  badly  fouling  some  of  the  cables  that  only  9  ont  of  the 
3H  could  l)e  securt'd  to  the  section.  The  secti(m  was,  however,  launched  and  placed 
without  any  niisha]),  except  that  it  has  more  lap  than  necessary. 

With  the  placing  of  this  se(*tion  work  was  finally  abandoned  for  the  season. 
Soundings  ahovo  and  below  the  sections  were  piTimlically  taken  to  determine  the 
acti(>n  of  the  ahattis.  These,  while  continued  only  for  a  short  time,  show  that  a  till 
takes  place  in  front  and  rear  of  the  sections,  the  till  being  greatest  in  the  rear;  that 
the  height  of  the  till  ranges  from  2  to  8  feet,  and  that  scour  takes  place  at  the  free 
end  of  the  last  section,  this  scour  increasing  in  depth  as  the  structure  is  pushed  oat 
into  the  river. 

From  the  readings  of  the  gauge  pole«,  and  from  the  change  in  perpend icnlarity 
of  these,  it  appears  that  the  sections  settle  only  at  the  toe,  they  usually  lyiuj^flaft 
on  the  bottom  after  launching,  with  the  poles  perpendicular,  or  nearly  so,  to  thc^ 
water  surf<ice,  and  then  tilting  forward  or  upstream,  thus  showini;  plainly  that  the? 
section  was  settling  along  the  upstream  edge.  This  settlement,  however,  toon 
ceased,  and  never  ainount^id  to  more  than  3  feet,  after  which  no  further  movemeo^ 
was  ohserved. 

This  type  of  closure  work  recommends  itself  for  its  cheapness  and  for  the  rapidity 
of  construction.  That  it  will  prove  itself  well  adapted  for  the  purpose  of  cioein^ 
chutes,  or  secondary  channtds,  1  have  no  doubt.  It  is  to  be  regretted  that  the  very 
unfavorable  season  prevented  the  comidetion  of  the  three  dikes  designed  for  Point 
Pleasant,  but  it  is  believed  that,  incomplete  as  the  work  now  is,  favorable  reanlti 
will  he  shown  therefrom  at  the  next  low- water  period. 

Despite  the  most  adverse  conditions  of  weather  and  stage  of  river,  and  laboriB| 
under  the  additional  disadvantage  of  shortage  in  the  retiuired  plant,  Dike  No.  3 
was  couiplet^Ml  at  a  total  tield  cost  of  $2.91  per  linear  foot.  With  more  favorahto 
conditions  prevailing,  the  work  can  be  done  fur  not  more  than  $2  per  foot  and  at  a* 
rate  of  10()  feet  of  completed  dike  ])er  working  day.  The  nriucipal  delay  has  bew 
in  the  pile  driving.  When  working  in  shoal  water,  or  witn  an  additional  driver  in 
deep  water,  this  delay  would  be  avoided.  The  maximum  force  of  laborers  emnloyed 
was  40  for  a  single  plant.  One  carpenter,  one  steam  engineer  for  the  pile  ariTer, 
one  overseer,  and  two  master  laborers  completed  the  force.  A  steam  tendeff  of 
suffieient  power  to  handle  the  mat  barges  against  a  strong  current,  should  be  with 
the  party.  During  the  past  season  we  had  only  the  steamer  CAi>ca  available,  and 
as  this  boat  had  to  servo  four  construction  parties,  working  over  a  distance  of  90 
mil(>s,  the  failure  of  the  b'»at  to  arrive  in  time  to  place  the  mat  barges,  when  aaeo- 
tion  was  ready  fur  laum  hing,  (paused  dela,\H.  Of  eourse  the  force  would  then  be 
idle  until  the  barges  were  cleared  for  the  construction  of  another  section. 
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Statement  ofoo9t, 

ff  «nd  BnbsiBtenoe $2,995.17 

ber,  27,120  feet 257.69 

h,9Soord8 96.72 

1,205  oords 307.50 

g,  4.177  feet 208.55 

,  spikes,  and  nails,  10,660  pounds 225.00 

1,672 17.04 

1,211 21.10 

B,  8,206  onbic  yards 379.70 

and  engineer's  supplies 116.85 

sllaneons  materials 31.07 

Total 4,656.29 

nrk  done^  1,472  fpet.    Cost  per  linear  foot,  $3.16. 

No.l: 

Lbattis $1,642.73 

dat : 67.25 

$1,709.98 

No.  8: 

LbattU 2,919.91 

lat 26.40 

2,946.31 

Total 4,656.29 

fore  closing,  I  would  like  to  call  attention  to  the  gratifyinfi^  fact  that  no  damage 
ieyer  has  l^iisn  sustained  by  the  modern  type  of  roretmeut  works,  although  some 
has  been  down  since  1893.    This  class  of  work  is  to-day  practically  as  good  as 
I  placed. 
ipectfiilly  submitted. 

Aug.  J.  NoifTT,  Assistant  Engineer^ 

pi.  E.  EVBLETH  WiNSLOW, 

Carps  of  Engineers,  U,  8.  A. 


orr  or  mb.  w.  m.  rbes,  assistant  bnoinber,  on  wobk  nr  sboond  distbict, 

DUBINQ  SEASON  OF  1898-99. 

Memphis,  Tenn.,  April  SO,  1899, 

TTAnr:  I  have  the  honor  to  submit  my  report  upon  work  done  in  Second 

iel,  bnproTing  Mississippi  River,  during  the  season  of  1898-99* 

Hopefleld  Bend,  Arkansas. 

ICemphis  Harbor. 

Dredging  operations  in  Wolf  River. 

Helena^  Ark« 

HOPEFIELD  BEND,  ABBANBAB. 

m  high  water  of  the  spring  of  1898  ruptured  the  revetment  work  at  several 
isalongthe  downstream  half,  the  principal  break  being  at  the  junction  of  the 
and  1892  work,  or  about  300  feet  below  range  No.  11.  Here,  for  a  length  of  300 
the  revetment  was  badly  broken,  all  the  shore  work  having  disappeared,  and 
hore  edge  of  the  river  mattress,  formerly  at  the  zero  contour  line,  had  settled 
d^ih  of  30  feet  below  it.  Probiugs  disclosed  the  presence  of  the  river  mattrt- ss 
nmad  the  river  rim  of  the  pocket,  but  no  doubt  the  part  in  the  pocket  was 
f  Inroken. 

pain  were  made  by  sinking  a  fascine  mattress  in  this  pocket  300  feet  long,  100 
maximnm  width,  and  containing  235  squares.  This  mattress  was  cribbed  up 
1^  theahore  edge  to  restore  the  slope  to  the  normal  and  the  bank  then  graded  by 
lydraulio  method  and  paved  with  stone  up  to  the  23-foot  stage. 
ere  was  a  second  break,  100  feet  long,  about  700  feet  below  the  first  mentioned, 
king  the  river  mattress  only  sltghtly^and  extending  about  halfway  up  the  paved 
u  napairs  were  made  to  this  by  placing  a  fascine  connectiug  mattress  120  feet 
and  50  feet  wide,  and  containing  60  squares;  grading  the  bank  along  this  by 
.labor,  and  paviug  the  same  with  stone. 

I^t  ruptures  in  the  revetment  had  also  occurred  at  two  localities  near  the  do  wn- 
imend  of  the  work,  the  paved  bank  exhibiting  longitudinal  cracks  and  a  set- 
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tlinj;  of  the  lower  portion  2  or  more  feet.    One  of  theoe  placee  was  opposite  the  hmi 
of  the  railroad  incline,  was  about  100  feet  long,  and  extended  to  the  low- water  staga 

This  was  repaired  with  a  mattress  100  feet  lon^  and  21  feet  wide,  contaiDing  fl 
squares,  then  tearing  up  the  old  paving,  regradmg  the  bank,  and  xeplaoing  thi 
paving  with  some  additional  stone.  A  similar  mptnre,  about  100  yards  long,  vii 
about  300  yards  below  this.  It  was  repaired  in  the  same  manner,  bat  without  m^ 
tress  work. 

The  work  at  Hopofield  Bend  was  begun  October  81  and  completed  NoTembertt 
Three  hundred  and  sixteen  squares  of  mattress  work  was  built  and  sank :  300  linetf 
feet  of  bank  was  graded  by  the  hydraulic  process,  removing  8,700  onbic  yardi  flf 
earth,  and  3,388  square  yards  of  bank  was  paved.  The  total  field  cost  of  uie  wtA 
was  $4,695.36. 

The  following  is  a  statement  of  the  work  done  in  detail  and  the  cost  thereof: 

Pocket  nuittresaeB, 

Labor  and  subsistence $530.75 

Brush,  578.7  cords 601.85 

Poles,  58.8  cords 88.20 

Wire  strand,  10,030  pounds ^  252.51 

Wire,  galvanized.  No.  12,  ll,lKX)  pounds 205.50 

Stone,  400  long  tons 544.00 

Miscellaneous  materials •••  1.71 


Work  done :  316  squares,  $7,039. 

Faving  hank. 

Labor  and  subsistence ••••      572.05 

Stone,  1,198.25  long  tons 1,629.62 

Grading  bank  (8,700  cubic  yards,  at  $0.0309) 269. 17 


ISJ^fliS 


2,4m81 


Cost  of  subHistence  stores •••.•••••         |80>ti 

Cost  of  subsistence  services Sl.^^ 


Total  coW 14L» 

Cost  per  ration,  raw,  $0. 3122;  cost  per  ration,  served,  $0.4910. 

All  repair  work  done  was  along  bank  having  river  mattresses  of  the  old  8^ 
which  are  so  open  that  in  strong  currents  the  earth  beneath  is  scoured  oat,  peniil* 
ing  the  mattress  to  settle.  This  fact  has  been  proven  by  a  comparison  of  deptkl 
obtained  at  difforeut  times  at  the  same  localities. 

When  fascine  mattresHos  were  placed  no  such  settling  was  observed. 

It  would  probably  bo  wise,  as  a  preventive  of  future  caving,  to  place  over  fhlli 
old  style  woven  mattresses  those  of  the  fascine  type,  especially  along  the  downstnsi 
half  of  the  revetment,  where  high- water  velocities  are  great  and  where  any  seiM 
caving  would  destroy  the  present  trend  of  the  current,  makins  whirls  and  addi* 
and  rendering  still  further  caving  probable.  The  importance  of  holding  this  bsik 
line  is  groat,  for  further  recession  will  cause  the  current  to  impinge  lower  sgiii^ 
the  paved  landing  of  Memphis  Har)>or  and  permit  the  bar  above  it,  which  nowoov# 
one-half  of  the  landing,  to  extend  downstream,  and  probably  ere  Ions  cover  ^ 
entire  landing.  To  carry  out  the  plan  of  a  more  effective  protection  €»  Hopetf 
Bend  will  require  the  plaeinn*  of  about  3,300  linear  feet  of  fascine  mattresses,  abootSSl 
feet  wide.  Of  these,  1,4(K)  linear  feet  will  be  required  near  the  railroad  incline, ef^ 
ering  work  of  1892,  and  1,900  linear  I'eet  covering  the  work  of  1890 and  JnstabofeH» 

As  no  bank  paving  work  is  rer|iiired,  this  being  in  good  condition,  the  cost  of  tkl 
proposed  work  per  linear  foot  should  not  exceed  $17,  or  a  total  of  $56,000  will  |ik 
this  part  of  the  revetment  in  first-class  condition. 

MEMPHIS  HARBOR. 

By  act  of  Congress  July  1,  1898,  the  sum  of  $35,000  was  appropriated  fbr  mfH  I 
at  this  harbor.    The  project  submitted  for  the  expenditure  of  tne  fnnds  was  to 
extend  the  revetment  of  1S9G  downstream  to  connect  with  the  revetment  of  the  Ktft- 
sas  City  and  Memphis  Bridge  Company.    The  unprotected  portion  of  the  bank  wtl 
about  1,200  feet  long,  situated  along  a  high  bluff  bank  in  the  southern  portions! 
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whioh  had  been  oaviag,  though  slowly,  for  many  years  past.  Its  revet- 
as  the  bank  protection  work  along  the  en^re  river  front  of  the  city. 
i>ne  was  placing  a  continuous  mattress  of  brush  work  along  the  exposed 
•pping  the  1896  revetment  above  and  the  bridge  revetment  below,  hav- 
>f  300  feet  and  reaching  from  about  the  low- water  contour  to  the  line 
lannel  depth.  The  bank  above  the  mattress  was  graded  to  a  slope  of 
ftved  with  stone  up  to  the  20-foot  stage  of  the  Memphis  gange. 
IS  for  the  work  were  begun  in  August,  1898,  by  repairing  and  equipping 
'  the  purcbiise  of  materials  and  supplies.  Brush  and  poles  were  fur- 
itractors  at  $1.04  per  cord  for  the  former  and  $1.50  per  cord  for  the  lat- 
d  on  Government  barges  at  contractors'  camp,  which  was  a  few  miles 
n  Memphis.  Stone  was  obtained  by  contract  from  railroad  quarries  in 
.  loaded  on  Government  barges  at  West  Memphis,  the  price  paid  being 
io  yard,  or  ton  of  2,240  pounds,  f.  o.  b.  barges. 

!>er  14  the  plant  was  placed  at  the  site  of  the  work  and  operations  beg^n 
le  bank  Hnd  placing  anchorages  for  tbe  river  mattress.  It  was  not,  how- 
)tober  3  that  mattress  work  was  started,  the  delay  being  caused  princi- 
^uarantine  oBtablished  here  to  prevent  the  appearance  of  yellow  fever 
it  in  the  South.  This  restricted  the  labor  supply,  both  for  the  oonstruo- 
d  tile  work  of  the  brush  and  stone  contractors. 

lattress,  which  was  1,220  feet  long  and  300  feet  wide,  was  successfully 
ber  28.  It  extended  from  Station  24-97  to  Station  37-17,  lapping  the 
feet  and  tbe  bridge  work  about  5  feet. 

be  usual  fascine  construction,  sewed  together  with  wire  strand  on  lines 
tabled  on  top  with  heavier  strands,  and  with  all  wire  connections  secured 
}  every  8  feet.  The  whole  was  a  carpet  of  brush  work  1  foot  thick, 
together,  and  so  compact  as  to  make  scouring  through  it  impossible 
rposed  to  the  strongest  river  currents. 

3  river  mattress  \vith  the  shore  there  was  required  at  one  place  a  con- 
ress  208  feet  long  and  25  feet  wide. 

mattress  work  was  in  progress  the  bank  above  was  being  graded,  and 
mtly  paved  with  small  rip-rap  Htone,  closely  laid  together  on  a  bed  of 
3  inches  thick,  the  thickness  of  the  completed  pavinj  being  about  11 

I  and  with  it  the  entire  work  was  finished  on  November  14,  the  amount 

d  being  7,760  square  yards. 

ras  done  by  hire<l  labor;  common  laborers  were  paid  $1.20  per  day  of 

rithout  subsistence.    The  Ciovernnient,  however,  subsisted  the  monthly 

ich  as  foremen,  clerks,  watchmen,  boatmen,  etc.    Fairly  favorable  cou- 

)  river  and  weather  prevailed  while  the  work  was  in  progress,  the  stage 

rar3'ing  between  4.6  and  7.9  feet  during  the  time  of  mattress  building, 

;  a  maximum  of  11.7  feet  while  paving  was  in  progress.    The  time  lost 

ive  and  one  half  days. 

of  work  done,  cost,  etc.,  are  as  follows: 

Biver  mattress, 

bsistenoe $5,457.73 

•  cords 5,772.93 

irda 319.20 

tons 3,995.68 

10,037  pounds 1,009.81 

xed,  No.  12, 15,070  pounds 252.66 

bronze,  No.  9, 1,268  pounds 171.18 

224.94 

4,008  pounds 392.18 

neer^s  supplies 31.00 

imaterials 179.62 

nee 693.05 

1 481.78 

int 838.61 

859.02 

lexpense 16S.00 


-r 


20,847.39 

:  8,660  squares;  cost  per  square,  $5.70. 

led  persqnare:  Brush,  1.51  cords;  poles.  0.058  cord;  stone,  0.803  long 

ire  strand,  5.88  pounds;  ^inch  wire  strand,  4.59  pounds;  ^-inch  wire 

oimd:  No.  13  galvanized  wire,  4.11  pounds;  silicon  bronze  wire  No.  9, 

ltpe,i88. 
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.  Connecting  mat$. 

Labor  and  snbaistenoe $77.00 

Brush,  74cord8 76.96 

Stone,  100  lonj?  tons 136.00 

Wire  strand,  500  pounclB 13.17 

Superintendence 11.56 

Care  of  plant t •  8.(0 

Repairs  to  plant 13.96 

Towing 11.SS 

Miscellaneous  expense ••  2.79 

Total 853.80 

Work  done:  52  squares;  cost  per  square,  $6.80. 

Material  used  per  square:  Brush,  1.42  cords;  stone,  1.92  long  tona;  wire  itni4 
9.60  pounds. 

Paring  bank. 

Labor  and  subsiRtence $1,808.8 

Stone,  2,,S19.31  long  tons ^188.89 

Oils  and  engineer's  supplies 19.71 

Miscellaneous  materials 90.S6 

Grailin^;  bank  by  hand 103.61 

Superintendence « 4G0L48 

Care  of  plant 813.16 

Repairs  to  plant 646.09 

Towing 668L36 

Miscellaneous  expense 106.96 

Total lkflB.40 

Work  done:  7,764  square  yards;  cost  per  square  yard,  $0,853. 
Material  uHcd  per  square  yard:  Stone,  0.296  long  tons. 
Total  field  cost  of  Memphis  Harbor  work,  $27,824.59. 
Linear  feet  of  bank  revetted,  1,220;  cost  per  linear  foot|  $22.81« 


• 


J 
J 

3 


hu 

Thm 
8ub9i9ienee.  I P** 

Construction  work:  Rations  issued,  2,084;  cost  per  ration,  raw,  $0.S251;  eofi  pi>B    Vcf^t 
ration,  served,  $0.4866.  \*3i 

Cost  of  stores ¥^'^^  V^ 

Cost  of  services SST.r 


Total  cost $l,01ft.C^ 

Towing  steamer  Graham:  Rations  issued,  585 1[  cost  per  ration,  raw,  $0JM)88; 

per  ration,  served,  $0.6088. 

Cost  of  stores ••••••••••••    $896^ 

Cost  of  services •••••••••       60l 


Total  cost, 


DREDGma  OPERATIONS  IN  WOLF  RIYBB. 

The  work  was  done  by  hired  labor  with  a  dredge  purchased  in  Jnly,  1888,  fro^^S 
William  A.  Kirk  for  $8,000,  and  is  the  same  that  Mr.  Kirk  used  in  dredging  Wo^-' 
River  in  1897  under  a  yardage  ccmtract  with  this  office. 

The  following  is  a  brief  description  of  the  dredge:  _ 

Hull  is  80  feet  long,  28  feet  wide,  and  5  feet  depth  of  hold ;  has  m  taU  lengjh.qabi^^  V 
three  spuds,  a  stiff  leg  A  frame,  a  wooden  boom  35  feet  long  with  swinging  radins^^f  P 
29  feet,  and  can  dredge  to  a  depth  of  12  feet.  The  dipper  is  of  steel,  with  four  sta^^  I5 
teeth,  and  has  1^  cubic  yards  net  capacity.  Winding  engines  are  Bamharfs  patea'^' 
made  by  the  Marion  Steam  Shovel  Company,  with  two  cylinders  9^  by  11  inehes.  o^^ 
main  hoist  drum,  one  backing  drum,  two  swinging  drums,  and  three  spnd  ho^^^' 
drums ;  all  drums  have  cone  friction,  paper  faced.  Boiler  is  locomotire  fire-box 
50  horsepower  nominal  rating. 

On  July  5,  when  the  Meni])his  gauge  read  18  feet,  a  series  of  channel  soondini 
were  taken  in  Wolf  River  extending  from  the  mouth  to  2^  miles  npetreun.  Thei 
reduced  to  the  zero  stage  of  the  Memphis  gauge,  showe<l  depths  as  follows: 

From  the  mouth  to  the  railroad  incline,  at  Station  20,  depths  below  leio  etage^ 
to  4  feet. 


li 

■ 
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n  Station  20  to  Station  40  (month  of  Bayou  GayoBo),  depths  6  feet,  except  Just 

Bayou  Gayoeo,  where  for  a  short  distance  the  depth  was  3  feet. 

n  Station  40  to  Station  47  (month  of  Loosa  Hatobie  River),  depths,  6  to  11  feet. 

n.  Station  47  to  Station  57  (lower  end  of  Moore  &  McFerren's  sawmill),  depths, 

feet. 

n  Station  57  to  Station  75  (old  waterworks  incline),  depths,  6  to  8  feet. 

n  Station  75  to  Station  80,  depths,  1  to  4  feet. 

n  Station  80  to  Station  86,  depths,  1  to  5  feet. 

n  Station  86  to  Station  100  (railroatl  bridge),  depths,  1  to  4  feet. 

m  Station  100  to  Station  121,  average  depth  3  feet. 

m  Station  121  to  Station  125,  average  depth  6  feet. 

m  Station  125  to  Station  133  (upper  limit  of  dredging),  average  depth,  2  feet. 

m  was  no  extreme  low  water  during  the  working  season  and  no  runouts;  the 

bottom  change<l  hut  slightly.    When  the  river  was  at  its  lowest  stage,  viz,  4.6 

B  October  12,  there  was  a  minimum  depth  of  4  feet  on  the  shoal  places  between 

WB  0  and  20,  and  the  same  depths  over  the  shoal  places  above  the  railroad 

e.    All  other  localities  had  greater  depths. 

ittages  of  the  river  during  the  period  covered  by  dredging  operations  are  shown 

•  fouowing  readings  of  the  Memphis  gauge,  viz : 


Veet. 

10.5 
7.8 
10.7 
11.6 
19.2 


BtlO 

■ilS 

■t21 

mberl 9.0 

mberlO 6.7 

nber  15 9.3 

Biber21 7.0 

■iber23 7.5 

■iber29 6.7 


Veet 

Octobers 7.2 

October  12 4.6 

October  16 6.9 

October23 5.1 

October31 8.8 

November  1 9. 0 

Novembers 11.5 

November  13 7.3 

November  22 12.6 

November  29 10. 2 


low-water  stage  was  therefore  much  above  the  average,  which  is  less  than  2 

river  was  at  a  navigable  stage  during  the  entire  working  season  for  boats 
Off  4  feet,  which  is  about  the  maximum  draft  of  boats  using  this  stream.  The 
1^  however,  was  in  places  narrow  and  cruoked,  and  relief  was  afforded  by 
ing  at  these  localities. 

rk  waa  begun  on  .1  nly  22  above  the  railroad  bridge,  and  the  first  week  was  spent 
lalng  the  crew  and  making  some  necessary  changes  to  the  machinery.  Dredg- 
M  eontinued  in  thin  locality  until  August  13,  when,  the  river  becoming  too 
work  was  suspended  until  the  end  of  the  month. 

Nit  lj200  linear  feet  of  channel  was  dredged  between  Stations  101  and  113,  and 
ifttenal,  which  was  coarse  sand  mixed  with  gravel,  was  depoHited  on  each  side 
leot.  Three  thousand  one  hundred  and  thirty-four  dipper  loads  were  handled 
aqnal  to  about  3,350  cubic  yards,  and  in  addition  8  sna.^s,  10  saw  logs,  and  4 
I  were  removed. 

iriTer  having  fallen  to  a  proper  dredging  stage,  the  dredge  was  dropped  to  the 
k  of  the  river  and  work  resumed  on  August  31.  Soundings  taken  the  preced  ing 
rlth  the  Memphis  gauge  reading  10  feet  gave  de]>ths  of  8  feet  at  the  mouth, 
Mlnff  to  12  feet  at  Station  20,  and  indicating  that  during  the  recent  rise  a  fill 
•at  8  feet  had  occurred  at  and  near  the  mouth. 

ri^g  the  months  of  Septeuiber  and  October  dredging  operations  were  confined 
H  portion  of  the  river  between  the  mouth  and  Station  20,  and  a  well-dolined 
Ml  was  made  about  75  feet  wide  5  feet  deep  below  the  zero  Hta<re  and  about 
long.  Twenty-five  thonsand  four  hundred  and  fifty-one  dipper  loads,  equal 
87,000  eobic  yards  of  material,  were  handled,  and  2  snags  and  2  saw  loi;s 
OTod.  Owing  to  the  short  swing  of  the  dipper,  from  2  to  3  cut8  were  made 
pfc aide  of  the  center  line  to  obtain  a  proper  channel  width,  it  is  Hate,  therefore, 
fawla  that  bnt  little  over  lialf  of  the  above  volume,  or  20,(KX)  cubic  yards,  was 
Ml  from  the  cut  and  dumped  on  the  sidrn.  The  material,  in  general,  was  a  fairly 
■admixed  with  some  sand  and  dredged  well,  filling  the  dipper  to  the  bail. 
Mb  dredging  hour  worked  about  78  cubic  yards,  measured  in  the  dipper,  were 
(tdf  and  very  little  time  was  lost  in  repairs. 

I  work  at  the  mouth  having  been  completed,  the  dredge  was  removed  to  Station 
biwo  the  railroad  bridge,  where  a  channel  was  dredged  to  Station  121.  On 
■ber  7  work  was  suspended  on  account  of  a  rising  river,  but  resumed  on  the 
vt  Station  125  and  the  channel  dredged  and  snags  removed  up  to  Station  133, 
I  waa  the  vpetream  limit  of  the  season's  work,  and  where  work  was  finally 
on  aooonnt  of  too  high  water  on  November  2i» 
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Many  of  the  Boags  were  so  firmly  embe<l<lod  that  they  oonld  oot  be  removed  by 
the  dredge  until  ]o<»8eued  with  charges  of  dyuuiiiite.  The  material  dredged  eon* 
HJBted  of  coarse  sand  mixed  with  gravel.  Three  thousand  six  haadred  and  seventy- 
seven  dipper  loads,  equal  to  about  5,500  cubic  yards,  of  material  were  dredged,  im 
58  snags,  5  stumps,  and  3  saw  logs  removed  between  Stations  118  and  133.  The  fid* 
lowing  is  a  summary  of  work  done: 

Number  of  dipper  loads 32,20 

Cubic  yards  handled  by  dipper 45,850 

Cubic  yards  removed  from  dredged  channel  as  completed 28^89 

Snugs  removed 0 

Stumps  removed S 

Saw  logs  removed .••.....  IS 

Piling  removed 4 

The  cost  of  the  work  tvas — 

• 

For  labor  running  dredge $1,609.4S 

For  labor  repairing  dredge 406.12 

For  coal 293.88 

For  material  and  supplies 9LtM 

For  oils  and  engineer  supplies 2(19 

For  ice 1S.7» 


2,S4a 

Cost  per  cubic  yard  for  material  handled,  about  5  cents;  oost  per  cubic  yud 
material  removed,  about  8  cents. 

HBLRNA,  ABK. 

By  act  of  Congress  July  1,  1898,  the  sum  of  $30,000  was  appropriated  Ibr  work  s>^ 
this  harbor. 

The  project  as  made  and  executed  was :  To  repair  damage  done  to  exitting  ▼orlK- 
during  the  floods  of  1897  and  1898,  and  to  further  extend  the  work  downstream  ilouj^ 
a  caving  bank. 

The  iirst  bank-protection  work  in  this  harbor  was  done  in  1889,  when  1  mittre^ 
and  4  spur  dikes  were  placed  and  a  sill  for  the  iifth  dike  suuk,  this  work  protectimi^ 
about  2,500  linear  I'eet  of  the  bank. 

In  18MG  the  work  wan  e:i^t<*nded  downHtream  by  placing  1,600  linear  feet  of  ftsdri^ 
niattresH  and  revetting  the  upper  bank  with  a  stone  paving.  During  the  pastseSBvO 
repairs  were  made  to  the  old  work  and  the  faHcine  mattress  and  stone  paving  reve^ 
m<*nt  was  exti^nded  downstream  926  linear  feet,  so  that  now  the  work  has  a  tot^* 
length  of  5,026  feet. 

Prior  to  beginning  the  season's  work  the  condition  of  the  old  work  was  abont  90 
follows:  ^^ 

Between  dikes  Nos.  1  and  2  a  cave  had  occurred  about  200  feet  in  length  and^' 
feet  in  width,  and  a  similar  cave  had  occurred  between  dikes  Nos.  2  and  3.  Thc0^ 
dikes  were  built  in  1881)  and  had  aftorded  good  protection  until  the  high  water  of  189^ 
They  were  spaced  400  feet  apart  and  built  on  sill  mattresses  200  feet  long,  leavjgj 
an  unrevetted  space  of  2(X)  feet  length  between  them.  The  depth  along  these 
yetted  spaces  had  considerably  increased,  causing  the  caving.  The  repairs 
comprised  the  revetting  of  these  spaces  with  fascine  mattrenses  175  feet  wide, 
placing  on  them,  and  midway  between  the  old  dikes,  new  spurs  of  sufficient  hct^b*^ 
and  length  to  restore  the  slope  to  its  normal  condition,  and  thus  break  np 
increased  eddy  action  due  to  the  caved  pockets. 

At  Dike  No.  4  the  shore  end  had  been  undermined  by  the  current,  causing  exi 
sive  settling  of  the  crib  work  and  a  caving  of  the  top  bank.  This  was  repured  1^5 
building  a  brush  crib  to  connect  the  part  of  the  dike  in  place  with  the  topof  il^* 
bank  and  paving  over  the  bruHh  work  with  stone. 

Dike  No.  6,  situated  at  the  extreme  lower  end  of  the  1896  work,  was  entirely 
above  the  low-water  contour,  and  was  built  across  a  depression  to  break  np  sd4f  . 
action  there.    Its  lower  portion,  resting  (m  a  solt  foundation  and  having  setfcl^"  I 
greatly,  was  torn  up  and  replaced  with  new  brush  work  of  much  larger  diiuensioo*  I 

The  fascine  mattress  and  stone  paving  work  of  1896  was  all  in  good  condlttoa  I 
having  escaped  injury  from  the  large  Hoods  of  1897  and  1898,  adthoo^  taliJeetiB  I, 
to  very  strong  currents.  I 

h 
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The  extent  of  repair  work  done  was: 

Cable  f(Ret. 

keNo.  li.  Sill  mattress,  190  by  175  feet,  322  squares 32,200 

Crib,  180  feet  long,  22  feet  bottom  width,  »  feet  top  width, 

10  feet  maximum  height 20,540 

ke  No.  2i.  Sill  mattress,  216  by  J  75  feet,  378  squares 37, 800 

Crib,  190  feet  long,  22  feet  bottom  width,  8  feet  top  width, 

10  feet  maximum  height 22, 440 

ce  No.  4.    Crib,  100  feet  long,  40  feet  bottom  width,  4  feet  top  width,  11.6 

feet  maximum  height 12, 696 

Le  No.  6.    Crib,  130  feet  long,  35.5  feet  bottom  width,  6  feet  top  width, 

10.5  feet  maximum  height 18,773 

Total  volume  repair  work 144,449 

NEW  WORK. 

Xasoine  river  mattress  976  feet  long  by  250  feet  wide  was  placed  at  the  lower 
of  the  1896  work,  lapping  it  50  feet,  and  extending  the  revetment  downstream 
£«et.  To  join  this  with  the  shore,  two  connecting  mattresses  were  required,  their 
k  being  213  squares.  The  bank  was  then  graded  and  paved.  The  upstream  por- 
L  of  the  mattress,  for  a  length  of  over  500  feet,  was  along  a  ridge  formed  by  a 
r«  bank  slide.  Inside  of  the  ridge  is  a  depression,  and  then  a  gradual  slope  to 
'tM)p.  Along  this  locality  the  paving  was  carried  to  the  top  of  the  ridge,  an  ele- 
Lon  of  about  18  feet  on  the  Helena  gauge,  and  two  spur  dikes,  Noe.  7  and  8,  were 
L^ across  the  depression,  connecting  the  crest  of  the  ridge  and  top  of  bank.  From 
eNo.  8  to  the  lower  end  of  the  river  mattress,  a  length  of  420  feet,  there  was  a 
y  bluff  bank,  which  was  graded  by  the  hydraulic  method  and  then  paved  to  the 
oot  stage. 

%  a  location  500  feet  above  the  head  of  the  river  mattress  a  spur  dike.  No.  5^,  was 
It  across  a  depression,  connecting  a  ridge  near  the  low-water  line  and  the  top  of 
main  bank. 

U  spur  dikes  were  of  brush,  built  up  with  fairly  regular  side  slopes,  and  paved 
li  stone  about  1  foot  thick. 
lie  extent  of  the  new  work  was : 

er  mattress,  976  by  250  feet squares..    2,440 

ineoting  mattress do 213 

:e  No.  5i,  crib.  177  feet  long,  54  feet  bottom  width,  6  feet  top  width,  16 

»et  maximum  neight cubic  feet..  40,783 

teNo.  7,  crib,  110  feet  long,  20  feet  bottom  width,  4  feet  top  width,  6  feet 

iszimnm  height cubic  feet..     6,744 

zm  No.  8,  crib,  125  feet  long,  22  feet  bottom  width,  4  feet  top  width,  5  feet 
lazimam  height cubic  feet..     5,720 

Total  volume  of  new  crib  work cubic  feet..  53,247 

lie  summary  of  work  done  is  as  follows : 

r«r  mattress squares..  2,440 

unecting  mattress do 213 

ir  dikes,  including  Hills,  197,696  cubic  feet cubic  yards..  7,322 

Uk  paved square  yards..  5,917 

Uk  graded,  420  linear  feet cubic  yards..  8, 130 

nie  plant  was  moved  to  Helena  upon  the  completion  of  the  Memphis  Harbor  work, 
ft  last  tow  arriving  November  16.  As  the  river  at  that  time  was  about  the  12-foot 
ge  and  rising  rapidly,  the  river  mattress  was  not  started,  but  instead,  the  sill 
»tlreas  and  cribs  of  Dike  No.  1^  were  built. 

riie  river  reached  the  18.8-foot  stage  on  the  23d,  then  began  to  fall,  and  on  the  29th 
9k  on  the  river  mattress  was  begun,  and  the  mattress  was  linished  and  sunk  on 
eember  16.  Connecting  mattresses  were  then  placed,  and  work  on  the  spur  dikes 
A  paving  begun,  advantage  bein^r  taken  of  the  lower  stages  of  the  river  to  put  in 
I  low-water  work,  completing  the  higher  work  as  the  river  rose.  By  this  method, 
1  working  at  several  places  at  the  same  time,  all  the  work  was  successfully  coni- 
Ktedon  January  11,  and  the  last  tow  of  plant  delivered  at  the  Memphis  headquarters 
January  25,  1899. 

WhUe  the  work  was  in  progress  the  stages  of  the  river  were :  November  16,  12.4 
f%;  NoTember23,  18.8  feet;  December  12,  10.9  feet;  December  23,  9.9  feet;  .Janu- 
f  4,  22.2  feet;  January  11,  20.7  feet.  Out  of  forty -six  working  days  live  and 
talf  were  lost  by  rain.  The  labor  employed  was  both  white  and  colored,  sub- 
ted  and  self-aabsisted.    The  wages  paid  were  90  cents  per  day  of  eight  hours, 
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wUh  sabBistenoe,  and  $1.20  per  day  without.  Brush  and  poles  were  obtftfned  from 
the  same  oontractora  as  at  Memphis,  aud  at  the  tame  piioe,  the  source  of  rapplj 
being  about  20  miles  above  the  work.  Stone  was  loaded  on  United  States  bwrges  at 
West  Memphis  at  $1.36  per  cubic  yard,  or  per  long  ton  of  2,240  pounds,  and  towed 
by  contract  to  Helena  at  22  cents  per  cubic  yard,  the  contractor  towing  empty  baifv 
back  to  Memphis. 
The  details  of  cost,  cost  per  unit,  and  material  used  per  unit  are  aa  followss 

Labor  and  subsistence •••......••••••  $3,915.8 

Brush,  3,441.4  cords 8,57adS 

Poles,  201  cords 80LM 

Stone,  1,425  long  tons %7SL» 

Wire  strand,  2.'),46.5  pounds .,  64&9I 

Wire,  galvani/ed.  No.  12,  4,000  ponnds 66.01 

Wire,  silicon  bronze.  No.  9, 1,000  pounds 185.01 

Clips,  4,034 •.  18aOB 

Rope,  manila,  2,000  pounds 191.40 

Miscellaneous  materials 80.87 

Superintendence 641.81 

Care  of  plant 654.61 

Repairs  to  plant 362.11 

Towing 1,212.44 

Miscellaneous  expenses 110. OS 

Total 14,iaOL(S 

Work  done:  Mattress  976  by  250  feet,  2,440  squares;  co»t  per  square,  $5.79. 

Material  uRod  per  square:  Brush,  1.41  cords;  poles,  0.082  cord;  stone,  0JS8  loot 
ton;  one-fourth  inch  wire  strand,  6.86  pounds;  fiye-sixteenth  inch  wire  strand 
3.20  pounds;  one-half  inch  wire  strand,  0.865  pound;  wire,  galvanised.  No.  12,  U4 
pounds;  wire,  silicon  brouzei  No.  9,  0.409  pound;  clips,  1.65. 

Connecting  maU. 

Ijibor  and  subsistence ••••«.•••  $662.36 

Brush,  200  cords 90&00 

Poles,  22.9  cords 84.95 

Stone,  200.74  long  tons J17.17 

Wire  strand,  1,000  pounds 26.35 

Wire,  galvanized.  No.  12,  450  pounds 7.4i 

Clips,  200 7.96 

Superintendence •  67.72 

Care  of  plant 81.80 

Repairs  to  plant 82.77 

Towing 151.S 

Miscellaneous  expenses 13L78 

Total I,60a8i 

Work  done:  213  squares;  cost  per  sqnaro,  $7.51. 

Material  used  per  square:  Brush,  0.94  cord;  poles,  0.11  cord;  stone,  0.94  looff 
ton ;  one- fourth  inch  wire  strand,  4.70  pounds;  five-sixteenths  inch  wire  strand  3.U 
pounds;  clips  0.94. 

Cfih  dike$  (incliuHng  nlh). 

Labor  and  subsistence • ••••••  $3,725.49 

Brush,  1,642.8  cords 1,708.61 

Poles,  371.5  cords 667.28 

Stone,  1,400  long  tons 3,212.00 

Wire  strand,  one-fourth  inch,  2,750  pounds ,  72.46 

Wire,  galvanized.  No.  12,  l,000pounds 16.50 

Clips,  200 7.96 

Rope,  manila,  2,000pounds 191.40 

Miscellaneous  material 6.80 

Superintendence *''*'2l 

Care  of  plant *^'^-S 

Repairs  to  plant 229.5, 

Towing l»^''Sl 

Miscellaneous  expense 96.^^ 

Total lO^SK. 
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Work  done:  7.322  cabio  yards:  cost  per  oubio  yard,  $1.49. 

Material  ased  per  cable  yard:  Brush,  0.224  cord;  poles,  0.051  cord:  stone,  0.19 
long  ton:  one-fonrth-inoh  wire  strand,  0.375  pound;  galvanized  wire,  x^o.  12,  0.137 
pound;  clips,  0.027. 

Paving  hank. 

Labor  and  subsistence $1,073.20 

Stone,  2,017.13  long  tons, 3,177.58 

Hydraulicgrading,  8,130  cubic  yards,  at  $0.0516 420.22 

Superintendence 270.90 

Care  of  plant 325.51 

Repairs  to  plant 131.06 

Towing 603.68 

Miacelh^neous  expense 55.00 

Total 6,057.15 

Work  done:  5,917  square  yards;  cost  per  square  yard,  $1.02. 
Material  nsed'per  square  yard:  Stone, 0.34  long  ton. 
Total  field  cost  of  Helena  Harbor  work,  $32,714.15. 

CoBi  of  suhsUtenoe, 

Construction  party:  Bations  issued,  10,118;  cost  per  ration  raw,  $0.2462;  cost  per 
ration  serred,  $0.3242. 

Coet  of  stores $2,456.25 

Coet  of  services 791.88 

Total 8,248.13 

Steamer  Chraham:  Bations  issued,  790;  cost  per  ration  raw,  $0.4571 ;  cost  per  ration 
serred,  $0.6006. 

Coet  of  stores $361.11 

Coet  of  services 113.33 

Total 474.44 

Of  the  5,026  linear  feet  of  revetment  at  Helena  Harbor  the  lower  4,000  feet  affords 
|0od  protection.  The  upper  1,000  feet  consists  of  a  river  mattress  600  feet  long  by 
226  feet  wide,  without  upper  bank  protection,  and  below  this  an  unre vetted  space 
of  400  feet,  extending  to  the  head  oi  Spur  Dike  No.  1. 

Recent  caving  has  occurred  here,  extending  from  just  above  Dike  No.  1  upstream 
a  distance  of  about  600  feet,  with  60  feet  maximum  width  of  caving,  and  about  40 
ftet  average  width. 

In  view  of  the  importance  of  the  locality,  situated  as  it  is  at  the  head  of  the  revet- 
meiat  work,  this  caving  should  be  stopped  by  building  a  strong  revetment  along  the 
attacked  bank.  Such  a  revetment  coiud  be  made  with  fascine  mats  250  feet  wide, 
and  grading  and  paving  the  upper  bank.  The  probable  length  required  will  be  700 
Bnear  feet,  and  estimated  cost  $20,000. 
Very  respectfully, 

W.  M.  Bbxb,  AssUtani  Engineer, 

Capt.  £.  EVELETH  WiNSLOW, 

CinpB  of  Engineere,  U,  8,  Am 


^SPOBT  OF  MB.  CHARLES  LE  VA8SRUR,  ASSISTANT  ENGINEER,  ON  WOBK  OF  REMOVING 

NONCONNAH  ROCK,   BELOW  MEMPHIS,  TENN. 

Memphis,  Tenn.,  April  SO,  1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  operations  at 
<^onoonDah  Bock  from  September  15  to  November  18,  1^8 : 

The  object  of  tbe  work  was  the  destruction,  by  submarine  drilling  and  blasting, 
^^  the  part  of  Nonconnah  Book  left  standing  after  the  operations  conducted  in 
^»S-97. 

Konoonnah  Bock  is  situated  4  miles  below  the  Memphis  Bailroad  Bridge  and  700 
fh>m  the  Tennessee  shore.    This  rock  is  a  composition  of  a  ferruginous  sandstone 
eemented  gravel,  and  has  been  a  serious  obstruction  to  boats  with  heavy  towe, 
to  ite  location  in  the  channel. 
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On  September  10,  1898, 1  made  a  anrvey  of  Mid  rock  with  m  view  to  aaoertainiig 
its  exact  location  and  the  de^)th  of  water  over  it.  The  rotolt  of  this  siUTeyy  ■hoini 
on  tbe  map  accompanying  this  report,  indicates  that  an  area  of  22,000  square  fisst 
of  rock  was  under  a  depth  of  water  varying  from  7  to  8  feet  below  the  aero  of  thi 
Memphis  gaage. 

On  September  15  the  force  was  organized  and  the  plant  overhauled  and  put  ii 
working  condition.  On  September  ^  the  plant  was  towed  from  the  United  Ststei 
fleet  to  the  site  of  the  work. 

The  plant  conHisted  of  a  drilling  platform  and  pontoons,  a  flat  barge  50  by  15  fee^ 
on  which  was  hointing  machine,  pnmp,  and  boiler,  mounted;  one  mooring  barge, 
two  flats,  and  quarter  oout  MUaiaHippi,    The  U.  8. 8.  H.  L,  Ahhot  was  used  as  a  ten£r. 

The  drilling  platform,  which  was  built  espeoially  for  this  work  in  1896,  was  eom- 
posed  of  a  floor  or  platform  on  which  drilling  machine  was  placed  and  worked. 
This  floor  was  provided  at  each  end  with  one  spud  20  feet  long,  10  by  10  inches,  Tu- 
ning through  a  well.  To  this  platform  was  framed  an  overhead  truss,  osed  for  han- 
dling drilling  tools  and  pipes  and  for  raising  and  lowering  said  tools  and  hydraolk 
jet  pipe.  The  platform  was  floated  on  two  pontoons,  lashed  lengthway  t5  the  floor 
frame. 

The  machinery  flat  was  fitted  with  a  Knowles  tank  puinp,  6-inoh  planger,  a  stean 
winch,  and  a  small  upright  boiler.  The  steam  necessary  for  the  steam  cuill  was  fm^ 
nished  by  said  boiler. 

The  force  employed  was  composed  of  1  foreman,  1  steam-drill  engineer,  1  hoisting 
steam  engineer,  1  blackHmith,  1  cook  and  waiter,  and  16'laborers. 

The  foreman  was  to  be  employed  as  diver  if  submarine  observations  woald  be  nec- 
essary. 

The  method  of  operation  was  the  same  as  described  in  my  annual  report  for  the 
fiscal  year  1896-97.     (Keport  of  Chief  of  Engineers,  p.  3721.) 

The  mooring  barge  was  anchored  by  means  of  wire  cables  and  Chinese  anclion 
500  feet  above  the  upstream  ed«;e  of  the  rock.  From  this  mooring  barge,  with  the 
aid  of  the  steam  winch,  flats,  machine  barge,  and  drilling  platform  were  swung  into 
position.  The  mooring  barge  was  so  located  that  the  whole  area  of  the  rook  could 
be  covered  by  taking  in  or  paying  off  on  two  side  cables  leading  fh>m  it  to  the  plat- 
form. The  drilling  platfoim,  floating  on  pontoons,  was  dropped  by  said  process  over 
the  exact  part  of  tiie  rock  where  drilling  operations  were  to  be  conduct^,  the  spuds 
lowered  down,  and  the  platform  raised  on  spuds  by  means  of  rone  and  tackle  wound  ^ 
on  drum  of  hoisting  machine,  or  by  ratchet  fixed  to  spuds  and  floor  of  platform. 

Tbe  location  of  the  platform  was  ascertained  b^  instrumental  observations  fiom 
shore.  As  soon  as  the  platform  was  raised  soundings  were  taken  every  5  feet  over 
tbe  space  covered  by  said  platform  and  compared  with  soundings  of  the  survey  mtde 
Se))tember  10,  1898.  If  differences  in  soundings  were  shown,  said  diflferenoes  were 
noted  on  map. 

An  iron  pipe  4  inches  in  diameter  and  of  a  length  sufficient  to  project  1  foot  over 
the  surface  of  the  water  was  placed  on  top  of  rook,  rammed  down  as  far  as  possible, 
and  made  fast  by  four  lines  loa<ling  at  dirlerent  angles  to  the  floor  timber  of  platform. 
This  pipe  was  to  prevent  the  hole  to  bo  drilled  from  bein^  tilled  by  sand  or  sediment 
The  drilling  tool,  2^  inches  in  diameter,  was  placed  inside  the  4-inoh  iron  pip^i  t^® 
drilling  machine  shipped  up  over  said  pipe  and  connected  to  tool,  and  curiillng 
operations  started.    The  holes  were  drilled  to  an  average  depth  of  4^  feet. 

When  the  first  hole  was  drilled  the  machine  was  moved  over  a  second  4-inch  pipe 
placed  (as  above  described)  during  the  first  drilling  operation.  The  first  hole  was 
tiien  washed  by  hydraulic  jet  set  inside  of  the  4-iuoh  iron  pipe,  and  a  cartridge, 
compo8(>d  of  4^  pounds  of  dynamite,  with  proper  exploders  and  insulated  electrie 
wires  attached,  was  rammed  to  the  bottom  of  the  hole  through  the  same  4-inch  pips 
and  said  pi])e  raised  up.  Tliese  operations  were  continued  all  day.  At  the  end  of 
the  working  day  the  platform  and  machinery  barge  were  hauled  up  near  mooring 
barge  and  loaded  holes  exploded  by  electric  battery. 

In  the  morning  of  the  next  day  survey  was  nAade  over  the  area  blasted  the  evening 
before  and  soundings  taken  and'  plotted  on  working  sheet.  At  the  end  of  the  month 
survey  was  made  to  obtain  the  total  amount  of  rock  destroyed.  At  the  end  of  ^^ 
work  soundings  were  taken  over  the  area  of  the  rock.  Map  accompanying  thii 
report  shows  these  soundings. 

From  the  examination  of  said  map  25,000  square  feet  of  rock  were  found  to  b*^^ 
been  disturbed  and  2,314  cubic  yards  of  rock  destroyed. 

On  November  17  the  operations  were  completed  and  the  plant  towed  back  to  ^^ 
United  States  fleet.  The  least  depth  of  water  over  the  rock  was  7  £det  above  t0^^ 
Memphis  gauge. 
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lie  cost  of  the  operations  at  Nonconnah  Rook  is  as  follows: 

t>OTand  subsistenoe $1,625.01 

3siBtence  (services  and  stores) 427.24 

namite 155.60 

re,  insalated,  and  exploders S6. 40 

il 87.25 

and  engineer's  supplies 50.00 

knt  (misoellaneous) .' 80.00 

Total 2,461.50 

king  a  cost  of  $1,063  per  onbic  yard  of  rock  destroyed. 

haye  the  honor  to  transmit  herewith  a  tracing  of  surveys  made  on  September  10 
1  November  18,  1898. 
lespectfully  submitted.  Ohas.  Lb  YABSSUBy  AsiiiUuU  EmginMT. 

Japi.  £•  EVELBTH  WmsLOW, 

Corp9  of  Engineeri,  U*  8,  A. 


PORT  OF  HR.  AUO.  J.  NOLTT,  ASSISTANT  EKOINKBB,  ON  GARB  OF  AND  REPAIRS  TO 
•ULNT,  FIRST  AND  SECOND  DISTRICTS^  IMPROVINO  MISSISSIPPI  RIVER,  FOR  THE 
rXAR  ENDING  APRIL  30,   1899. 

Memphis,  Tenn.,  April  SO,  1899, 

iiR :  I  have  the  honor  to  submit  my  report  of  the  operations  of,  the  care  of,  and 
lairs  to  plant  party  for  the  year  ending  April  30,  1899. 

steamer  Chi$ca, — A  coudeusiug  apparatus  for  furnishing  clear  water  for  culinary 
d  other  purposes  was  install^  on  this  boat,  every  thing  pertaining  thereto  having 
sn  fabricated  on  the  fleet.  The  boat  was  also  supplied  with  a  complete  set  of 
»hon  pipes  and  fittings.  Cue  new  rudder  stock  was  put  in  and  minor  repairs,  such 
replacing  broken  fenders,  patching  deck  and  roof,  were  made  from  time  to  time. 
Steamer  Utan, — This  boat  was  received  back  from  the  third  district,  where  it  had 
sn  employed  in  towing  stone,  on  June  25.  It  was  then  found  necessary  to  rebuild 
»  furnaces.  The  four  forward  hog-chain  braces  were  found  to  be  badl^  decaved 
>m  the  main  deck  down;  these  were  successively  spliced  out  and  the  chains  jacked 
ck  to  their  original  position.  The  decayed  footings  of  the  braces  were  also  repaired. 
Bracked  flange  on  tne  port  leg  of  the  forward  mud  drum  was  repaired  with  a  new 
Dged  sleeve,  and  a  corroded  place  on  the  drum  itself  was  repaired  with  a  patch. 
.  August  25  the  boat  was  placed  in  commission  and  left  the  same  day  with  a  tow 
construction  plant  for  New  Madrid,  Mo.  In  taking  a  short  out  across  a  bar  just 
low  Hales  Point,  Tennessee,  it  was  found  that  the  boat  was  getting  into  shoal 
.ter,  and  in  attempting  to  get  into  deeper  water  the  boat  was  backed  upon  a  snb- 
rged  stump,  which  tore  up  the  bottom  and  caused  the  boat  to  sink  in  6  feet  of 
,ter.  Ah  the  river  was  falling  at  the  rate  of  1.5  feet  in  twenty-four  hours,  it  was 
.dent  that  nothing  could  be  done  to  float  the  boat  on  the  then  existing  stage  of 
ter.  An  examination  showed  that  the  bottom  was  torn  up  for  a  length  of  48  feet 
1  for  a  width  nearly  equal  half  the  molded  beam.  A  bulkhead  was  at  once  built 
innd  the  damaged  bottom,  with  the  intention  of  towing  the  boat  on  the  first  rise 
some  marine  ways  for  repairs.  The  river  continuing  to  fall  and  the  boat  having 
ik  at  quite  a  high  stage  of  river,  it  was  finally  decided  to  repair  it  where  it  sank 
soon  as  the  baroad  drained  sufficiently  to  permit  excavating  the  necessary  work- 
(  pit  under  the  damaged  bottom.  Repairs  were  begun  on  October  13  and  completed 
tne  3l8t  of  that  month.  The  repairs  were  well  done,  as  was  proven  when  the  boat 
hs  floated  off,  which  was  on  the  29th  of  December. 

kB  the  boat  required  new  cylinder  tiniberH,  new  hog-chain  braces,  and  chain  keel- 
as,  besides  repairs  to  portions  of  the  bottom  not  previously  repaired,  and  as  our 
ek  is  unserviceable,  a  contract  for  docking  and  repairing  the  boat  was  entered  into 
th  the  American  Boat  Works,  of  St.  Louis,  Mo.,  and  the  boat  delivered  to  this 
m  on  March  18. 

Steamer  H,  if.  Ordham, — ^An  ice  chest  and  refrigerator  has  been  built  into  this  boat, 
all  set  of  syphon  pipes  has  been  supplied,  new  packing  rings  fitted  into  pistons  of 
kin  enf^nes,  valve  gear  has  been  repaired,  " ntgger  engine''  repaired,  together  with 
I  er  minor  repairs. 

Vug  Itaeoa. — During  a  sonall  on  the  night  of  July  21  this  boat  was  swamped  at  her 
i^horage,  and  sank  in  32  feet  of  water.  On  August  13  the  boat  was  again  afloat, 
b  with  part  of  her  cabin  demolished  and  wheel  badly  damaged.    As  the  standing 


made.     C'uld  shata,  dhKoklss,  apud  pins,  bolta,  etc.,  ware  made  fron 

UiirinK  the  procreM  of  dredcln);  Wnlf  Itivei  tbe  Dec4>»iit7  of  a  1 
dip|)er  bi>i-nriie  afip^rent,  ami  it  w:ib  dociiteil  to  tenfitheD  tho  fonnc 
latter  6  fuet.  Thia  iiivolvua  tbe  niirtiii);  of  th«  alii'sni  6  fset.  Thia 
prnKre»a.  A  new  ciiNl-iitet-I  lip  lor  the  dipper  will  alao  be  iii»de,  tl 
broken.  All  worn  piaa,  gudgeoim,  beahn^,  aud  other  parta  of  th( 
b«  repair<'d. 

Hgiiravii':  (irnderi. — At  the  dnte  of  my  Inat  report  grader  No.  2  i 
uiidi>rei>iii;-  n-pnira  that  pontically  nmonnted  tn  n  new  hull,  notfail 
hpuda  Willi!  ill  Buch  a  conilition  ns  tu  rendi'r  their  retaiameDt  in  tl 
inia.'tibto.  ThepiimpinKmnchinerf  anitmixitinry  puk'hu  were  tboror 
and  th«  rrilire  m;ioliine  put  in  g'>i>d  working  coniiitjon.  A  barstei 
on  Olio  of  tb<-  Iti-iiivh  pumpa  ahould  be  replaced  with  a  new  one  in  tin 
aeaaun'a  wi>rk. 

■  irailer  No.  40  wu  overhauled  prepkratory  to  being  sent  ont;  tbe 
anil  two  iipn'  stacks  erected. 

!'ilt  (Jrirri*.— 'i'biTO  are  two  of  these  now  here,  Noa.  19  and  20. 
new  Btnck,  hud  biilln  calked,  leailx  repaired,  etc. 

(I  Hi  fit  for  ri-mm-ai  of  Sonfotinab  roek. — In  former  opemtions  on  I 
driviT  WKH  iiHed  to  niijijily  ateaiii  to  drill  iind  pump.  Ity  reason  o 
one  piln  <lriver  t<>  tlx)  tn^iTeliiry  of  the  Miasioxippi  Rlfer  Coinmiraloi 
thiH  kind  ooiild  lie  Hpweil  for  the  wirk.  A  5U-foot  flat  wus  tberef 
5-hiirNe]  lower  vcrtirul  hiiih-r,  a  Gliicb  Knowles  tank  pomp,  »  etein 
iieriwHury  fved  tinnip.  Iieiilerx.  etc.    ThiernniiHliecl  all  theetiuini  and 

ItiiTgn.  Mudcf.— i  Ill-re  are  ten  of  theae.  built  in  1«M.  iiiicU  one 
iKiiiileii  lieliig  calked  nil  around,  received  xQoh  patcbea  to  bull  j 

Uanjt*.  gnniralt, — Twenty. nine  of  theae  were  bnilt  In  1X93.  Twen 
av:iilalili>.  oni^  havini*  I«hii  wmcked  by  a  hiudHlide  Itoiii  the  high 
whii'h  the  liiiri;i>  wiiit  iiiniiriiil.  and  iiue  bcini;  in  uan  an  hull  to  iini 
!':{ix>.li:t|i),;iiid  !<:<21  liHug  in  the  wumt  conditiiio,  were  dockeit,  cal 
uiid  oIliurwiHi-  ritpairuil.  no  .ih  to  maki>  lln'm  aerviccable.  Owinj 
uniiinntuf  fuiidH,  (lie  iitbi'm  were  oiUked  while  afloat  and  pati-hw 
them  fairly  aafi-  for  tlii^  seiiMin's  wurk.  All  require  ext«nsive  rep 
can  be  prvnoiim-cd  Hcrvirtulitc. 

Ilarim,  fraiurd. — 'riiv«i-  w(>re  built  in  1689  and  rebuilt  once  aini'c 
oftheite,  fiiit  two  are  in  inw  iia  hnllii  to  qaarter  boatH  206  aad  231, 
bargi-K,  and  two  as  fawine  liargeM.  Thetie  liargea  lereived  auch  i 
make  tbcui  aerviifiihle  fur  tile  HeiiMin'a  work. 

(fiiartrr  ftoafi.— Th>t  roof  covering  of  Noh.  'X%  and  321,  cnnNUtlni;  • 
being  wiirn  out,  it  w!ih  decided  Id  cover  thoM  rooA  with  galvuni7< 
ThcHu  weri>  then  coated  with  two  contu  of  iwl  mineral  paiiit  in  boil 
23, 27. 3!).  Aineiia,  and  Mi'tutippi  received  tepairs  anfflcient  to  put  the 
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rake  all  aroimd  floor  and  entlTe  floor  systein  and  the  ond  gates  are  atill  in 
dition,  and  will  be  retained.  Eyerything  above  the  bottom  Btrake,  how- 
be  renewed. 

dueiion, — ^The  Berviceable  plant  has  been  reduced  during  the  vear  by  nine 
follows :  One  machine-shop  boat  dismantled,  1  hydranlio  grader  (No.  4)  no 
vioeable,  2  mattress  barges  unserviceable,  1  barge  wrecked,  4  barges  built 
id  once  rebuilt,  no  longer  serviceable.  All  but  the  first-mentioned  piece 
xeoommended  for  condemnation. 

iisotM  work. — A  large  amount  of  work,  such  as  fabricating  and  repairing 
ipe,  fittinp^  up  chains,  shackles,  and  pins  for  mat  and  mooring^  barges, 
od  repairing  neavy  cable  clamps,  repairing  Haven  clamps,  making  wire 
nanls,  capstan  bars,  pike  poles,  coal  boxes,  repairing  wheelbarrows,  serv- 
r  hoee  with  canvas  and  marlin,  making  three  new  callung  flats,  etc.,  has 


ff  €are  of,  and  repairB  io  plant  for  the  twelve  monihe  ending  April  SO,  1899. 


$496.60 

Van 1,315.30 

LM.Oraliam 328.59 

\L.Ahloi 110.20 

• 780.60 

•1/ 47^.56 

» grader  No.  2 318.65 

J  grader  No.  40 51.80 

rNo.l9 125.60 

rNo.20 118.40 

der  for  Nonconnah  rock 114.46 

5,121.60 

oat  No.  206 305.40 

oat  No.  221 305.40 

irter  boats 441.65 

tiarges 422.40 

look 1,941.99 

lent 12,067.68 

appliances 836.31 

BOOS 973.57 

al 26,664.46 

Itally  submitted. 

Aug.  J.  NOLTT,  A99i»ia^i  EoffinMr. 

I.  EVJBLETH   WiNSLOW, 

Corps  of  JCngineeri,  U.S.  Am 
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M'tracl  of  propoiaU  for  («re«  vorkin  Lover  St.  fVaneif,  While  fiirer,  owl  Opfr 

Levee  dittrieli,  rteeived  in  reipoiua  to  puhtie  hoIim  dMti  Jiiii/  I" 

AuguttlO,  18SS,  bf  Capl.  Miuoit  M.  Patrick,  Corpio/  SngUeert. 
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pr»fM0i»f»r  furnUMttf  hrmth,  poltt,  tUint,  vlrt,  win  ttraiid,  tMron-brotut 
,  ilapUt,  a»4  na«jl«  rope,  neeivid  in  reipomtt  to  odMrlinmcnt  daUd  Julg  18, 
op4»ed  bg  Capi.  Mtuo»  it.  Palriek,  Corpi  of  Engitutri,  Augait  18, 1898. 
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Ah9tract  of  propo8aU  far  Ure$  work  in  White  River  Levee  dietriei  reeiired  in  n 
public  notice  dated  August  11, 1898,  and  opened  Augnet  17, 1898,  by  CepLl 
Fatrick,  Corps  of  Engineers, 


No. 


Ntme  and  addrsM  of  bidder* 


1 
2 
8 


Morrow  ft  Cartor,  Memphis,  Toon , 

Martin  JenniDi^  &  Co.,  Mnmpliia,  Tenn  a 
UuhIi  Bros.,  Artonisb,  MIm , 


aAcoeptod. 

Abstriui  of  proposals  for  teams,  etc,f  for  levee  work  received  in  reepanse  fo  jwi 
dated  August  11, 1893,  and  opened  Angust  tO,  1898,  bg  Capt.  Mason  M.  PaUi 
of  Entjineers. 


No. 


1 
2 

8 
4 

6 
6 


Name  and  address  of  bidder. 


Rol)ert  Johnson,  Memphis,  Tenn.. 

Bash  Brothers,  Artonisb,  Miss 

Ed.  H.  Williams,  Luzora.  Arli 

E.  I^  Mantle,  Memphis,  Tenn 

Morrow  Sl  Carter,  Memphis,  Tenn. 
Harry  N.  Pharr,  Memphis,  Tenn  . . 


Lower  St.Franci8  Leree 
dUtrioU 


Nnraber  of 


10 


10  to  15 


20 


Blreeaob, 
per  day. 


$8.90 


a2.85 


8.25 


White  BN 
distr 


Nmnbepof 


10 
20 


18  to  20 
SO 


a  Accepted. 


Abstract  of  proposals  for  levee  teork  in  Lower  8t,  Francis  Leree  dietriei,  neer  B 
reccired  in  response  to  public  notioCf  dated  December  US,  1898,  and  opened  Dot 
by  Capt,  E,  EveUth  Winslow,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder* 


1 
2 
8 


Elliott  Williams,  Lnzora,  Ark 
Ed.  H.  Williams.  Loxora,  Ark. 
W.  C.  Kozell,  Rosa,  Ark 


a  Accepted^ 


Abstract  of  proposals  for  leree  work  in  Lower  8U  Franoie  Levee  dietriei, 
MillSf  Mo.f  rtreived  in  rrsponne  to  puhlio  notice,  dated  December  gO,  1898,  a 
December  SO,  1898,  by  Capt.  E.  Evelcth  Winslow,  Corps  of  Engineers, 


No. 


1 
2 


Name  and  address  of  bidder. 


Stoklov  Jarobs,  G«yoso.  Mo. . 
Andy  Latlerty,  Stewarts,  Mo. 


•Aooepted. 
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jMlian  engineeri  employed  on  work  of  river  and  harbor  improvementf  first  and 
dieiriets,  improving  MieHeHppi  Biver,  in  charge  of  Capt,  B,  EveJeth  Winelow, 
of  JSngineers,  from  May  1, 1898,  to  April  30, 1899. 


tadaddnas. 


Bs,  HemphiB, 


Kolty,  Hem- 


Time  em- 
ployed. 


Mimlht. 
12 


U 


Maeiir,Mem-   f 
am.  \ 


ilpatriok, 
ie^Texm. 

er,  HempliiA, 
rrla,  Helena, 


UU 

A 


{      nt 


12 
12 


Compen 
sationper 


mom 


$260 


175 


150 
165 

150 
165 

140 


140 


When  empl(»jedi 


Memphis,  Tdnn. 


Memphis,  Tenn.,  and 
varloas  iK>iuto  on 
MiMisoJppi  Biver. 


iMemphis,  Tenn.,  and 
/    in  the  field. 

Askew,  Ark 

Osceola,    Ark.,    and 

Memphis.  Tenn. 
Sessions,  Miss 

Helena,  Ark 


Work  on  which  employed. 


Principal  office  assistant;  gen- 
eral saperintendence  of  con* 
strnction;  plans  for  work  at 
Tarions  localities. 

Care  and  repair  of  plant;  con- 
struction and  repair  of  revet- 
roent  at  Yarioias  iK>ints  on 
Mississippi  River;  constmo- 
tion  of  experimental  dikea 
near  Point  Pleasant,  Mo. 

Surveys  and  examinations; 
and  draftsman  computer  In 
office. 

(Construction  and  repair  of  lev- 
ees    in     Lower    St.   Francis 
Levee  district. 
Construction  and  repair  of  lev- 
ees in  Upper  Yazoo  Levee  dis- 
trict. 
Construction  and  repair  of  lev- 
ees in  White  Biver  Levee  dis 
trict. 


Appendix  3. 


'  07  Capt.  H.  C.  Nbwcomer,  Corps  of  Enginbbbs,  on  Opebations  in  ths 

Third  District. 

United  States  Enginbbb  Office, 

Memphie,  Tenn,,  May  tO,  1899, 

rsL:  I  have  the  honor  to  snbniit  the  following  report  of  operations  in  the 
LBtrict)  improvlug  Mississippi  River,  from  May  1,  1^8,  to  May  1,  1899. 
bird  district  extends  from  tne  Coahoma- Bolivar  Connty  line  on  the  left  bank 
f  and  the  month  of  the  White  River  on  the  right  bank  (393  R),  to  the  latitude 
'en ton,  Miss.  (607  L.).  In  its  improvement  works  of  bank  protection  have 
eon  ted  at  Lake  Bolivar  Front,  Ashbrook  Neck,  Groenville  Harbor,  Lake 
nee  Reach,  and  Delta  Point;  the  systematic  improvement  of  Lake  Providence 
ras  attempted;  and  levees  have  been  constructed  an<1  enlarged  in  the  Upper 
uid  Lower  Yazoo  Levee  districts.  All  of  these  localities  are  shown  on  the 
inying  map  of  the  Third  district. 

Derations  of  the  past  year  have  inclnded  repairs  to  the  broken  revetment  at 
>k  Neck,  Greenville,  and  Lake  Providence,  tne  constrnction  and  maintenance 
Mf  towing  stone,  the  construction  of  a  towboat,  and  the  care  of  plant. 

iajle  bouvar  front  (417  miles  below  oairo). 

nretment  at  this  place  was  bailt  to  hold  a  bank  whose  caving  endangered  a 
fee  aeross  the  head  of  Lake  Bolivar.  Abont  4,250  linear  feet  of  revetment 
DStracted  in  1888-89,  and  repairs  were  made  in  1889, 1892,  and  1893.  Details 
rork  are  given  in  the  Annual  Reports  of  1889,  page  2704;  1890,  page  3252: 
ge  3752;  and  1894,  page  2919,  and  maps  accompany  the  reports  of  1889  ana 

Rfk  has  been  done  since  1894.  The  revetment  has  been  largely  shielded  from 
ly  n  bar  making  downstream  from  the  foot  of  Island  No.  76.  Daring  the  past 
however,  this  bar  showed  a  tendency  to  cut  away.  With  the  exception  of 
lall  breaks  in  the  upper  bank  paving,  that  first  appeared  after  the  Hood  of 
I  have  since  remained  ))racticaliy  unchanged,  the  revetment  is  apparently  in 
Qdition  for  a  length  of  about  3,775  feet,  measured  along  the  shore  edge  of  the 
Ho  extension  is  considered  necessary.  The  total  expenditures  under  this 
it  have  been  $145,858.04. 

▲SHBROOK  NECK  (446  MILES  BELOW  CAIRO). 

nretment  at  this  place  was  built  to  prevent  a  threatened  cnt-off,  the  minimnm 
» ftOTOss  the  neok  having  been  reduced  to  abont  2,000  feet.    Abont  2,820  linear 

■HO  99 ^222 
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feet  of  leTetment  were  constracted  in  1890-91, 4,300  feet  in  1891-92, 2,610  feet  in  1892- 
93,  1,476  feet  in  1894-95,  and  repairs,  principally  to  npper  bank  paying,  were  made 
in  1893-94  and  1897-98.  A  levee  7,300  feet  long  was  built  along  tbe  axis  of  the  neck 
in  1891-92  to  prevent  flow  across  tlie  neck,  but  it  was  destroyed  in  the  next  flood. 
Details  of  tbe  work  are  given  in  tbe  Annual  Reports  of  1891,  page  3639:  1892,  page 
3170;  1893,  page  3752;  1894,  page  2920;  1895,  page  3805,  and  1898,  page  3870.  lUpt 
accompany  the  reports  of  1892  and  1893. 

After  tbe  bi^b  water  of  1898  two  small  breaks,  similar  to  those  of  the  proTioni 
year,  appeared  in  this  revetment,  one  between  ranges  105  and  106,  and  the  other  at 
range  26.  A  project  for  repairing  these  breaks  was  submitted  December  2,  189B, 
and  approved.  The  high  stage  of  the  river,  however,  permitted  only  the  conetmo- 
tion  of  a  pocket  mat  at  the  iirst  break.  This  was  built  and  sunk  Jannary  19-21| 
1899,  comprising  299  squares,  at  cost  of  $1,833.31,  or  $6.13  per  square.  Additional 
details  are  given  in  tbe  appended  report  of  Assistant  Engineer  Arthur  Hider. 

The  Commission  has  allotted  $20,000  to  this  work  from  the  appropriation  for  the 
coming  year.  A  project  for  the  expenditure  of  this  sum  was  submitted  March  24, 
1899,  and  has  been  approved  by  the  Commission.  It  provides  for  the  completion  of 
the  repairs  to  the  above  defects,  and  for  a  reserve  supply  of  about  10,000  oabic  yards 
of  stone. 

Disregarding  the  defects  mentioned,  the  revetment  appears  to  be  in  effective  oon- 
dition  for  a  length  of  about  9,990  feet  measured  along  tne  shore  edge  of  mats.  No 
extension  is  considered  necessary,  but  new  defects  requiring  repairs  mny  appear 
after  this  year's  flood.  The  total  expenditures  under  this  allotment  have  been 
$446,969.90. 

GREENVILLE  HARBOR  (478  MILES  BELOW  CAIRO). 

The  revetment  at  this  place  (see  accompanying  map  of  Greenville  Harbor)  was 
built  to  protect  the  town  of  Greenville  which  was  rapidly  caving  into  the  river  when 
the  work  began  in  1887.  The  first  project  was  to  hold  the  bank  with  submerged  spur 
dikes  consisting  of  cribs  resting  on  foundation  mats.  In  1887, 1888,  and  1889  twelve 
crib  dikes  were  built,  and  one  longitudinal  pile  dike,  and  mats  were  placed  between 
some  of  the  spur  dikes.  Cavin«j;  continued,  however,  in  the  bend  above,  and  during 
the  flood  of  1891  the  upper  dikes  were  flanked,  four  spur  dikes  and  the  lon^itndinsu 
dike  being  carried  awav.  The  revetment  of  the  bank  above  the  remaining  dikes 
was  then  begun,  6,600  linear  feet  being  built  in  1891-92,  4,450  feet  in  1892-93,  and 
3,087  feet  in  1891-95,  woven  mats  being  used  in  all  this  work.  Repairs  were  made 
to  upper  bank  pacing  in  1893  and  1894.  In  the  flood  of  1894  the  upper  remaining 
spur  (like  was  carried  away,  leaving  seven  spur  dikes  still  in  position.  Breaks  in 
the  revetment  were  repaired  by  tlie  construction  of  about  677  linear  feet  of  new 
revetment  in  1896  using  fascine  mats,  and  1,850  feet  in'1897-98,  together  with 
siderable  new  upper  bank  work. 

The  details  of  the  above  operations  are  given  in  the  Annual  Report  of  1888, 
2280;  1889,  page  2706;  1890,  page  3240;  1892  page,  3173;  1893,  page  3753;  1894, 
2920;  1895,  page  3805;  1897,  i)age  3726,  and  1898,  page  3370.    Maps  acoompan] 
reports  of  188«,  1889, 1890, 1892,  and  1893. 

This  revetment  suffered  severely  during  the  high  water  of  1898.  The  bank 
out  away  behind  the  upper  end  of  the  work  from  about  range  96  to  about  range  102. 
From  range  108  to  range  119  the  revetment  was  practically  destroyed ;  also  from 
range  137  to  141,  range  4  to  25,  and  range  43  to  47;  giving  a  total  of  about  600  linear 
feet  seriously  damaged  at  the  head  of  the  work,  and  about  4,000  linear  feet  lost  in 
the  body  of  the  work.  I  think  the  latter  loss  was  due  mainly  to  the  failure  of  the 
snbaqueous  mats,  which  were  of  the  woven  type,  built  in  1891-92-93,  aided  some- 
what, probably,  by  a  cutting  of  the  upper  bank  as  in  the  flood  of  1897.  Minor 
defects  also  developed  in  the  intervals  between  dikes  8i,  9i,  10^,  and  11^,  and  there 
was  some  soour  on  the  top  of  tbe  bank  between  ranges  30  and  35. 

A  project  for  tbe  expenditure  of  the  $100,000  allotted  to  this  work  by  Congress 
was  submitted  July  12, 1898.  This  provided  for  restoring  the  revetment  as  far  as 
the  funds  would  reach.  Work  was  begun  August  12  and  completed  March  8,  1899. 
Five  channel  mats  were  built  with  total  length  of  5,108  feet  and  area  of  14,666 
squares.  Ten  pocket  mats  were  built,  aggregating  about  2842.7  squares,  and  aboat 
5,882  squares  of  bank  paving  were  laid.  The  5,073  linear  feet  of  new  work  cost 
about  $25.28  per  linear  foot.  Reference  to  the  accompanying  map  of  Greenville 
Harbor  will  show  that  the  greater  portion  of  this  work  has  been  renewed  within 
the  last  three  seasons. 

It  was  also  intended  to  put  a  mat  in  the  pocket  at  the  head  of  the  work  for  iti 
protection,  but  before  this  could  be  done  the  river  reached  snob  a  high  stage  as  to 
render  it  impracticable.  Three  small  brush  and  stone  dikes  were  then  built  on  the 
top  of  the  bank  to  check  the  cutting  behind  the  revetment.  The  total  cost  of  ail 
repairs  for  the  season  was  $137,161.04. 

The  work  of  the  past  season  was  much  hindered  by  the  qnaraotine  restrictioiis 
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iling  from  early  in  September  until  October  22,  by  the  nnasual  amount  of  rain- 
f  the  failure  of  the  brunh  contractors  to  supply  brush  as  rapidly  as  required,  and 
^y  also  by  the  comparatively  high  stage  of  water  throughout  the  working  sea- 
.  Additional  details  of  the  work  are  given  in  the  appended  report  of  Assistant 
^•er  Arthur  liider. 

Ofigresa  having  allotted  $50,000  to  this  work  from  the  Commission's  appropria- 
I  for  the  coming  year,  a  project  for  the  expenditure  of  this  sum  was  submitted 
reh  24,  1899,  and  has  been  approved  by  the  commission.  This  provides  for  pro- 
tog  the  head  of  the  work  by  300  linear  feet  of  standard  revetment,  for  a  reserve 
ply  of  about  10,000  cubic  yards  of  stone,  and  for  repairs  to  plant  amounting  to 
Qt  $25,000. 

be  length  of  revetment  in  effective  condition  is  about  11,600  feet,  measured  along 
shore  edge  of  the  mats.  There  are  also  about  2,900  feet  of  bank  protected  by 
dikes. 

he  total  expenditures  under  this  allotment  have  been  $799,271.24,  not  including 
,ST7.10  contributed  by  the  town  of  Greenville  in  1887. 

LAKE  PROVIDENCE  REACH  (517  TO  552  MILES  BELOW  CAIRO). 

'imrUer  works, — This  was  one  of  the  reaches  first  selected  by  the  Mississippi  River 
BBiaaion  for  systematic  treatment.  The  least  low  water  depths  on  its  crossings 
ore  its  improvement  was  undertaken  are  variously  reported  as  4^  and  5  feet.  The 
cinal  project  provided  for  giving  the  low- water  channel  an  approximately  uniform 
llh  of  3,000  feet,  by  constractiug  contraction  works,  closing  all  the  chutes,  and 
Iding  the  caving  banks.  Instead  of  covering  the  entire  reach  of  35  miles,  how- 
»!  as  originally  intended,  the  works  as  built  were  coutined  to  a  reach  of  about  20 
III,  from  522  to  542  miles  below  Cairo.  Operations  were  begun  in  1882  and 
^ly  prosecuted  until  1885,  and  some  repairs  were  made  to  these  earlier  works  in 
pand  1888-89.  The  Duucausby,  Mayersville,  Baleshed,  and  Stack  Island  systems 
•jpkea  were  constructed  on  the  Mississippi  side  of  the  channel,  and  the  Cotton- 
Miiand  Elton  systems  on  the  Louisiana  side,  and  bank  revetment  was  constructed 
iana  Bend  and  Mayersville  Island.  The  total  lengths  of  the  various  con- 
ns were  about  as  follows:  112,390  feet  of  pile  dikes,  48,238  feet  of  foot  mats 
dikes,  16,547  feet  of  foot  mats  along  the  dikes,  5,588  feet  of  screens  in  front 
dikes,  13,561  feet  of  wattling  between  dikes,  520  feet  of  shore  revetment  at 
of  dikes,  and  83,476  feet  of  bank  revetment.  See  Annual  Report  of  1895, 
S843y  for  a  tabular  summary  of  the  work.  The  details  of  these  works  are  given 
Annual  Reports  of  1883,  page  2285;  1884,  page  2814;  and  1885,  pages  2748  and 
_  Maps  accompany  the  reports  of  1883, 1884, 1888,  and  1889*. 
bate  earlier  works  had  a  beneticial  effect  on  the  channel,  but  they  were  compara- 
j^  weak  and  were  lost,  partly  through  lack  of  funds  for  their  maintenance  and 
ional  limitation  of  the  use  of  bank  revetment.  The  Duncansby  system  was 
1.  as  practically  destroyed  by  1886,  the  Louisiana  Bend  revetment  by  1887. 
1889  only  nortions  of  the  system  at  Baleshed  Bar  and  Stack  Island  remainea 
sll  the  works  that  had  been  built.  Parts  of  these  are  still  in  existence,  where 
~  to  the  destructive  action  of  the  river. 
ma  Bend  revetment  (6Sg  B.). — In  1889  active  work  was  resumed.  It  was 
to  revet  the  caving  bank  near  the  head  of  the  reach  in  Louisiana  Bend,  hop- 
to  give  greater  permanence  to  the  channel  throughout  the  reach.  About 
feet  of  revetment  were  built  in  1889-90, 5,224  feet  in  1891>92,  and  5,8a'i  feet 
I  when  further  operations  were  suspended  awaiting  the  results  of  the 
ts  with  dredging.  The  type  of  revetment  used  was  much  stronger  than 
rly  employed,  consisting  of  woven  mats  below  water  260  to  345  ^'et  wide 
>r-bank  paving  of  stone  10  inches  thick.  On  account  of  the  unstable  nature 
nk  along  the  mouth  of  Old  River,  it  was  necessary  to  make  some  re))airs 
to  the  npper-bank  paving,  where  sloughs  occurred  cinring  low-water  stages, 
1802  and  1893  seven  short  spur  dikes  of  brush  and  stone  were  built  on  the 
bank,  where  the  high  waters  caused  scouring  behind  the  revetment.  Breaks 
tevetment  were  repaired  in  1896-97  by  the  construction  of  about  1,247  linear 
new  revetment,  nsmg  fascine  mats.  The  details  of  these  operations  are  given 
Annnal  Reports  of  1890,  page  3229;  1892,  page  3177;  1893,  page  3754;  1894, 
1895,  page  3806;  1896,  page  3653,  and  1897,  page  3727.  Maps  accompany 
.,.  ^  of  1890,  im,  1893,  and  1896. 

the  flood  of  1897  a  number  of  breaks  appeared  between  ranges  127  and  156. 

li  repairs  would  have  required  the  practical  renewal  of  this  portion  of  the 

Li.    in  view  of  the  small  amount  of  available  funds,  and  the  difficulty  that 

experienced  in  holding  this  part  of  the  bank,  it  was  decided  to  abandon 

of  the  work  for  the  present. 

^Irork  of  construction  has  been  done  here  during  the  year,  and  none  is  recom- 

The  length  of  revetment,  iueludiug  the  above  breaks,  is  about  lo,S20  feet, 

id  along  the  shore  edge  of  mats. 
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Lake  Providence  Bevetment  (640  R.). — This  revetment  was  bailt  to  hold  m  npidly 
eaving  bank  that  threateued  to  deRtroy  the  town  of  Lake  Providence  mna  the 
importAiit  levt^e  across  tho  foot  of  the  lake.  About  4,780  linear  feet  of  revetment 
were  built  in  1894-U5,  5,:{60  feet  in  1895-96,  and  repairs  to  upper-bank  paving  were 
made  in  1898.  The  details  of  the  work  are  given  in  the  Annual  Reports  of  1896, 
page  3806 ;  1896,  page  3653,  and  1898,  page  3372.  A  map  of  the  work  acoompanies 
the  report  of  1896. 

The  bank  above  this  work  caved  considorablv  in  1898,  thus  exposing  the  head  of 
the  revetment  to  serious  attack.  In  view  of  this  condition  tne  commiasion  on 
l)ecember  9,  1898,  allotted  $10,000  for  the  protection  of  the  work,  directing  that  80 
much  of  this  as  was  necessary  be  expended  in  strengthening  the  head  of  the  revet- 
nu'nt  before  the  end  of  the  season.  A  project  was  submitted  December  17,  and 
approved,  providing  for  extending  the  revetment  300  feet  upstream  into  the  poeket 
formed  by  the  caving  bank,  and  carrying  the  fascine  mat  100  feet  downstream  to 
strengthen  the  work  in  place.  Work  under  this  project  was  begun  January  10, 1899, 
but  had  to  be  suspended  January  26  on  account  of  the  high  stage  of  the  river.  "Die 
water  having  fallen  somewhat  by  February  26,  work  was  then  resumed.  The  river 
was  still  so  high,  however,  as  to  present  very  unfavorable  conditions  lor  prosecuting 
the  work,  but  this  apparently  was  the  last  opportunity  of  the  season,  aa  another  rise 
was  coming.  A  mat  290  by  420  feet  was  accordingly  built.  In  sinking  it  the  bead 
cables  broke,  allowing  the  mat  to  swing  somewhat  out  of  its  desired  position.  A 
pocket  mat  of  191.7  S(iuares  was  then  built  to  connect  it  with  the  shore.  No  bank 
paving  could  bo  done  on  account  of  the  stage  of  the  river.  For  the  same  reason  the 
work  of  hydraulic  grading  was  wholly  lost.  The  cost  of  the  repairs  amonnted  to 
$10,910.37.'  Additional  details  are  given  in  the  appended  report  of  Aast.  Engineer 
Arthur  Hider. 

The  commission,  on  March  9,  1899,  allotted  $25,000  to  this  work  from  the  appro- 
priation for  the  coming  year.  A  project  was  submitted  March  24  providing  for  fur- 
ther strengthening  the  head  of  tne  work  by  the  construction  of  300  linear  fiset  of 
standard  revetment,  and  for  a  reserve  supply  of  about  10,000  cubic  yards  of  stone 
for  i'uture  repairs.  The  commission,  however,  decided  that  the  revetment  should 
be  extended  u})8tream  as  far  as  practicable  with  available  funds  for  the  proteotion 
of  a  portion  of  the  levees  threatened  by  the  caving  bank — levees  that  I  had  pro- 
loosed  to  replace  in  the  usual  manner  by  a  new  line  in  a  more  retired  position — and 
an  additional  allotment  of  $35,000  was  made  for  this  purpose.  The  total  allotment 
of  $60,(XX)  will  provide  for  an  upstream  extension  of  about  2,000  feet. 

The  length  of  tliis  revetment  in  good  condition  is  estimated  at  about  9,800  feet 

The  following  table  gives  the  least  depths  reported  ou  crossings  in  Lake  Provi- 
dence Heach  for  the'ditferent  years; 


Date. 


1870. 
1884, 
1885, 
18H6, 
1887, 
1888, 
1889, 
1890. 
1891. 
1892, 
1896, 
1897, 
1898, 


Aug.  30 
Oct.  20. 
Sept  30 
Sept.  10 
0(^t.23. 
Nov.l. 


Oct.  23  , 
Oft.  30, 
Oct.  11 
Oct.  31. 


CroAsiog. 


Stack  Island 

do 

Ben  Lomond 
Stack  Island 

do 

do 

AJaz  Bar 


Ajnx  Bar. 
AVilHons  1* 


oint 


do. 
.do. 


Depth  on 
OTOMing. 


6 
10 
13 

as 

7 

9 

7 
11 

7 

6.6 
13 

7 

9 


Beading 

of  Lake 

Providence 

gauge. 


0.95 
8.9 
7.1 
4.7 
4.5 
&.7S 
S.25 
&S 
10 

1 

LI 


7.8 


Extreme  low-water  depths  of  6  to  7  feet  have  heen  reported  for  the  years  1893-95. 
A  channel  15  feet  deep  was  dredged  through  Wilsons  Point  Crossing  in  October 
hy  the  dredge  (iamnia. 
The  total  expenditures  for  the  reach  have  heen  $3|547,540.47. 

DELTA  POINT  (598  MILB8  BBLOW  CAIRO). 

The  cnt-off  that  occurred  at  Vicksburg  in  1876,  and  the  snhseqnent  shoaling  of 
the  channel  loading  from  the  river  to  the  resulting  lake  front  of  the  oi^i  practioally 
destroyed  the  harbor  of  Vicksburg  for  low- water  commerce. 

The/ first  operations  undertaken  for  the  improvement  of  the  harbor  consisted  in 
revetting  the  rapidly  caving  bank  at  Delta  Point,  as  its  continued  receseion 
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Ainff  the  distance  from  the  harbor  proper  to  the  cbanDel  of  the  river.  From 
0  Iwl,  before  the  Mississippi  River  Commission  assumed  charge  of  the  work, 
were  bnilt  abont  5,400  linear  feet  of  revetment,  one  mattre8S  spnr  dike,  and 
oreen  dikes,  at  a  total  cost  of  $203,229.87.  The  details  of  the  work  for  this 
r  period  are  fonnd  in  the  Annual  Keports  of  1878,  page  637;  1879,  page  974: 
^fe  1333;  1881,  page  1384,  and  1882,  page  1502. 

nver  and  harbor  act  of  August  2,  1882,  placed  this  work  under  the  snper- 
,  of  the  Mississippi  River  Commission.  The  work  of  rovetment  at  Delta  Point 
ontinned,  1,100  linear  feet  of  revetment  being  built  in  the  season  of  1882-83, 
feet  in  1883-84,  2,083  feet  iu  1884-85,  1,005  feet  in  1893-94,  and  repairs  to  upper- 
paTing  were  made  in  1898.  Practically  all  the  work  prior  to  1882  is  destroyed 
'ered  by  the  later  work.  Only  the  mats  of  1893-94  have  the  present  standard 
L  of  300  feet,  the  earlier  ones  being  from  150  to  175  feet  wide.  Details  of  the 
under  the  Commission  are  given  in  the  Annual  Reports  of  1883,  page  2290; 
^e  2820;  1885,  pages  2787  and  2964;  1889,  page  2709;  1893,  page  3754;  1894, 
1,  and  1898,  page  3373.    Maps  accompany  the  reports  of  1883, 1884, 1888, 1889, 


ir  the  flood  of  1897  it  became  apparent  that  the  work  of  1893-94  should  be 
ied  into  the  pocket  formed  by  caving  above  and  below  it  in  order  to  hold  the 
%  position  occupied  by  this  work.  The  commission  allotted  $40,000  for  this 
•e  Jane  18,  1898.  A  ])roject  was  submitted  July  12,  1898,  and  approved,  pro- 
j^toT  an  extension  of  about  900  feet  upstream,  and  about  800  feet  downstream. 
UMon  was  so  unfavorable,  however,  for  revetment  operations  that  the  necessary 

at  other  points  could  not  be  completed  in  time  to  permit  this  project  to  be 

ted  by  the  single  revetment  party  that  could  be  organized  with  the  available 

.    It  is  intended  to  do  this  work  daring  the  coming  season. 

Bh  of  the  revetment  at  the  lower  end  of  the  work  is  covered  up  by  deposit,  so 

praetically  the  only  work  remaining  that  is  now  exposed  to  attack  is  that  of 

of  which  apparently  about  900  linear  feet  are  in  effective  condition. 

I  Improvement  of  Vicksburg  Harbor  proper  is  now  in  charge  of  the  Engineer 

rtment,  in  accordance  with  the  project  adopted  by  the  river  and  harbor  act  of 

IS,  1S&2,  providing  for  the  diversion  of  the  Yazoo  River  into  Centennial  Lake. 

imary  of  the  work  done  in  the  harbor  by  the  Mississippi  River  Commission  is 

in  the  Annual  Report  of  1897,  page  3728. 

I  expenditares  hereunder  the  Mississippi  River  Commission  have  been  abont 
94.77  in  Vicksburg  Harbor  and  abont  $145,593.70  at  Delta  Point,  thus  giving 
Bzpendi tares  at  Delta  Point  of  about  $348,823.57. 

LOWKB  TAZOO  LBVBE  DISTRICT  (365  TO  592  MILES  BELOW  CAIRO). 

I  district  extends  in  Mississippi  from  the  Coahoma-Bolivar  County  line  to  the 
1  of  the  Tazoo  River,  being  practically  coterminous  with  the  local  Mississippi 
district. 

I  levee  line  is  continuous  Arom  the  upper  end  of  the  district  to  Kigers,  on  Eagle 
Its  length,  after  completion  of  loops  now  under  construction,  will  be  about 
HDllee,  covering  about  220  miles  of  the  river. 

ing  the  past  year  there  have  been  added  to  the  line  by  the  United  States 
» 2.845,342  cubic  yards,  and  by  the  local  board  about  670,961  cubic  yards.  It 
a  Denoted  that  over  one-third  of  the  expenditures  by  the  local  board  have  been 

£ts  of  way  and  damages  to  property  affected  by  levee  work.  The  length  of 
"Own  oat  by  the  construction  of  new  loops,  including  those  now  under  con- 
klon,  will  be  about  120,557  feet,  contaiuing  about  2,575,891  cubic  yards,  thus 
I  net  contents  of  the  line  May  1,  1899,  of  about  26,601,026  cubic  yards.  The 
d  States  have  built  altogether  about  13,949,268  cubic  yards.  Tabular  state- 
» of  expenditures  and  Work  done  by  the  United  States  accompany  this  report. 
I  estimated  that  about  3,759,000  cubic  yards  of  earthwork  will  be  required  after 
mpletion  of  existing  contracts  to  briug  the  levees  in  this  distinct  to  the  pro- 
a1  grade  of  3  feet  above  the  high  water  of  1897,  or  about  19,024,000  cubic  yards 
B  ultimate  gra<le  a<lopted  by  the  commission,  which  averages  about  5.4  feet 
tibe  hi^h  water  of  1897. 

eommission  having  allotted  a  considerable  portion  of  the  levee  funds  for  the 
1  February,  1898,  work  was  advertised  under  these  allotments  and  bids  received 
D  after  the  flood  of  1898  as  the  conditions  became  favorable  for  levee  opera- 
About  197,000  cubic  yards  of  banquet  work  were  let  May  14, 1898,  at  average 
tf  9.32  cents  per  cubic  yard.  The  principal  letting  of  the  season  was  on  .July  6, 
bids  were  received  for  abont  1,610,000  cubic  yards,  the  average  price  being 
iHiis.  On  August  12  about  501,000  cubic  yards  more  were  let,  at  an  average 
if  14.46  cents.  On  January  16.  1899,  a  small  loop  at  Baleshed,  Miss.  (537  L), 
I  si  15.7  cents  per  cubic  yard.  This  gave  a  total  of  about  2,333,000  cubic  yards 
lifig  Uie  year  at  average  price  of  12.7  cents  per  oubio  yard,  ander  allotments 
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»^^rej;:itin«;  $357,000.  Including  the  24  coutraots  remaining;  unfinished  at  the  date 
ol  my  last  auiinal  report  there  were  5!)  pieoes  of  work  under  agreement  for  constme- 
tion  during  the  year.  Twenty-two  of  these  remain  incomplete  and  2  have  been 
abnndoned.  The  incomplete  contracts  inclnde  about  2,239,294  cubic  yards,  of  whieh 
about  869,690  cubic  yards  remain  to  be  placed.  Although  tbe  original  aj^^reemeoti 
provided  for  the  completion  of  all  this  work  by  February  1,  1899,  I  consider  tbe 
results  obtained  as  (piite  satisfactory  in  view  of  tho  extremely  unfavorable  character 
of  the  season.  While  yellow  fever  quarantine  restrictions  caused  some  trouble  in 
Sept«ml)er  and  October,  the  principal  difficalty  was  on  account  of  the  excessive 
rainfall  during  the  months  of  August,  September,  October,  and  November.  Tbe 
rainfall  at  (ireeiiville  during  these  four  months  was  24.41  inches  as  compared  with 
a  mean  of  11.91  incites  for  the  same  mouths  in  the  preceding  twelve  years. 

Tlie  flood  of  1899  was  not  of  sutlicieut  magnitude  to  require  much  work  for  tbe 
high-water  protection  of  the  levees.  The  wave  wash  was  very  heavy  on  the  new 
eartbwork  at  some  )daces,  and  the  local  authorities  took  steps  to  check  this  action 
where  it  threatened  to  impair  the  security  of  the  line.  The  principal  high-water 
work  undertaken  by  the  Oovcrnment  was  the  construction  of  a  protection  loop  at 
Bhiloh  (555  L.)  while  tbe  flood  was  at  its  highest  stage.  Active  caving  begaa  hen 
after  the  wat>er  was  well  over  the  bank,  and  made  it  necessary  to  build  a  loop  about 
1.800  feet  long,  containing  about  18,000  cubic  yards.  The  small  loop  built  at  Bale- 
shed  {i)'M  L. )  in  February  and  March  may  also  be  considered  a  piece  of  emergency 
work,  as  it  was  intended  mainly  to  give  protection  during  this  year's  flood.  The 
two  large  loops  under  construction  at  Hays  (554  L.)  and  Ingomar  (568  L.)  by  tbe 
United  States  and  the  levee  board,  respectively,  were  not  finished,  and  protection 
loo])s  had  to  be  built  at  both  tbese  points.  About  450  square  miles  of  land  were 
inundated  by  backwater  at  the  lower  end  of  the  Yazoo  Basin. 

'Ilie  Stop  Landing  Levee  (434  L.),  that  gave  so  much  trouble  by  its  great  sinking 
last  year,  was  built  up  to  grade  in  December,  1898,  and  has  settled  very  little  since 
then. 

Some  work  has  been  done  during  the  year  in  repairing  slopes  that  were  ware 
washed  and  gullied  by  rains,  and  in  cutting  weeds  to  secure  a  better  growth  of  Ber- 
muda sod. 

The  commission  having  allotted  $247,000  for  this  district  for  the  coming  year,  a 
project  covering  tbe  expenditure  of  this  sum  was  submitted  March  30,  1899,  and  has 
been  approved  by  the  conmiission.  This  provides  mainlyfor  continuing  the  enlarge- 
ment to  3-foot  grade  southward  from  Station  2108  (514  L.),  reserving  suflicient  money 
to  top  up  the  lower  end  of  the  line  that  can  not  be  regularly  enlarged. 

Additional  details  of  the  year's  work  are  given  in  the  appended  report  of  Mr.  H. 
St.  L.  Coppoe,  assistant  engineer,  in  local  charge  of  the  district. 

Tlu^  total  expenditures  by  the  United  States  for  levees  in  the  Lower  Yazoo  distriet 
have  been  $2,434,264.03. 

UPPER  TKNSAS  LRVRB  DISTRICT  (402  TO  606  MILKS  BELOW  CAIRO). 


Wai 

from 

Mississippi  River  (13  miles),  and  thence  along  the  river  to  the  lower  end  of  the 

district  (ir)8.t)6  miles). 

Tbe  district  is  protected  from  overflowof  the  Arkansas  River  by  a  levee  line  along 
that  river  from  the  vicinity  of  Pine  Bluff  to  the  foot  of  Lake  Jefferson.  From  Piue 
Bluff  to  Ifed  Fork  this  line  is  of  comparatively  weak  section,  built  and  hitherto  main- 
tained  by  the  local  authorities.  From  Red  Fork  to  the  foot  of  Lake  Jefferson  (12.4 
miles)  tbe  line  was  built  in  1M94-96  by  the  United  States  with  the  standard  section 
of  ^{  foot  crown  and  slopes  of  1  on  3.  • 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States  about 
1,479,53!)  cubic  yards,  and  by  the  local  authorities  about  617,082  cubic  yards.  The 
leuf^th  of  line  tbrown  out  by  the  construction  of  new  loops  was  31,305  feet,  contain- 
ing about  1,083,694  cubic  yards,  thus  giving  total  contents  of  levees  May  1,  1899, 
about  21,724,455  cubic  yards.  The  United  States  have  built  altogether  about 
18,279,736  cubic  yards.  Tabular  statements  of  expenditures  and  work  done  by  the 
United  States  accompany  this  report. 

It  is  estimated  that  it  will  require,  after  the  completion  of  existing  contracts, 
about  4,403,172  cubic  yards  to  bring  the  levees  in  this  district  to  the  provisional 
grade  of  3  feet  above  the  high  water  of  1897,  or  about  18,542,896  cubic  yards  for  the 
ultimate  grade  adopted  by  tbe  commission,  which  averages  about  5.5  feet  above  the 
high  water  of  1897.  To  close  the  gap  between  Lake  Jefferson  and  Cypress  Creek  at 
the  head  of  the  system  will  increase  this  estimate  to  a  total  for  the  comniia-^ion 
grad«'  of  about  21,(t(H),000  cubic  yards. 

About  1,503,000  cubio  yards  of  work  have  been  let  In  this  district  daring  the  yiar 
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price  of  14.34  cents  per  oabic  yard,  nnder  allotments  aggregating  $215,000. 
tne  21  contracts  remaining  unfinisned  May  1,  1898,  there  were  51  pieces  of 
r  agreement  for  constmction  daring  the  year.  Of  this  number  28  remain 
»,  covering  aboat  1,926,472  cubic  yards,  of  which  about  765,051  cable  yards 
be  done. 

3re  no  high  water  operations  of  any  moment  in  this  district.  There  was 
'  no  land  south  of  Amos  Bayou  (405  R.)  inundated  by  the  water  (estimated 
ibio  feet  per  second)  pasRins^  around  the  head  of  the  system.  North  of 
>n,  however,  the  backwater  crovered  an  area  of  about  72.5  square  miles  that 
bly  be  protected  from  overflow  when  the  levee  system  is  complete, 
missiou  having  allotted  $197,600  to  this  district  for  the  coming  year,  a 
the  expenditure  of  this  sum  wtis  submitted  March  30;  1899,  but  did  not 
)  approval  of  the  commission,  on  account  of  the  short  line  proposed  jnst 
e  Providence  (542  R.).  This  short  line  would  replace  a  long  line  of  levee, 
'  which  are  now  threatened  by  cavins  banks.  It  would  throw  out  abont 
niles  of  land,  but  would  shorten  the  line  about  12  miles.  These  12  miles 
dy  cost  abont  twice  as  much  as  the  value  of  the  land  that  they  are  main- 
protect,  and  it  is  estimated  that  their  future  maintenance  will  cost  more 
alue  oi  the  land  again  as  compared  with  the  cost  of  the  proposed  short 
re  is  no  way,  however,  by  which  the  landowners  could  be  reimbursed  for 
9  if  thrown  out.  The  commission  has  directed  that  a  new  project  be  snb- 
ts  next  meeting  providing  for  the  maintenance  of  the  front  line, 
lal  details  of  the  year's  work  are  given  in  the  appended  report  of  Mr.  E.  C. 
the  assistant  engineer  in  local  charge  of  the  district. 
1  expenditures  by  the  United  States  for  levees  in  the  Upper  Tensas  district 
$3,633,628.52. 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

were  made  of  Carters  Neck  and  Canlks  Neck  to  determine  the  rate  of 
d  complete  surveys  were  made  of  the  different  revetments  throughout  the 
July  and  August,  1898.  About  47.8  miles  of  bank  line  were  also  run  in 
ng  bends:  Cypress  (425),  Choctaw  (435),  Rowdy  (450),  Spanish  Moss  (467), 
188),  Matthews  (502),  and  bend  of  Island  92  (528).  The  results  of  these 
)re  plotted  and  maps  made.  Additional  details  are  given  in  the  appended 
.ssistant  Engineer  Arthur  Hider.  The  total  expenditures  under  this  allot- 
been  $72,929.32. 

STONE. 

leir  contract  to  deliver  30^000  cubic  yards  of  stone  on  Government  barges 
$k  Quarry  in  Little  Red  River,  at  47.9  cents  per  cubic  yard.  £dmond  Ligon 
I  furnished  11,743  cubic  yards  by  May  1,  1898.  They  delivered  11,112 
A  more  between  May  1  and  June  10,  when  further  operations  were  pre- 
the  low  stage  of  water  in  the  Little  Red  River.  The  total  amount  d^iv- 
*  the  contract  was  22,855  cubic  yards.  The  cost  of  towing  this  stone  to 
was  86.8  cents  per  cubic  yard,  including  the  cost  of  repairs  to  the  plant 
wing.  Omitting  the  repairs  the  cost  of  towing  was  80.4  cents  per  cubic 
»out  2.7  mills  per  yard-mile.  The  cost  of  nnloakding  the  stone  on  the  bank 
lie  was  only  about  12.23  cents  per  cubic  yard,  on  account  of  the  high  stage 
9r.  The  cost  of  the  stone  delivered  on  the  bank  was  therefore  about 
able  yard. 

of  towing  was  considerably  increased  by  the  failure  of  the  contractors 
s  barges  as  rapidly  as  they  could  be  received.  The  aggregate  number  of 
)wboats  were  in  commission  was  239.  Of  this  number  55  were  lost  by  the 
e  waiting  for  tows  at  the  quarry.  It  was  thought  that  the  quarry  could 
d  more  satisfactori^gr  if  owned  by  the  Government,  and  it  was  therefore 

for  $2,000.  This  quarry,  known  as  Bee  Rock  Quarry,  is  situated  oh  the 
I  of  the  Little  Red  River,  about  33  miles  above  its  mouth  and  about  210 
t  the  mouth  of  White  River.  The  property  comprising  the  quarry  has  a 
tage  of  about  2,640  feet,  and  is  described  in  the  deed  as  "the  following 
?  in  the  county  of  White  and  State  of  Arkansas,  to  wit: 
ictional  west  half  of  the  southeast  quarter  (located  on  the  right  bank  of 
of  section  twenty-six  (26),  in  township  eight  (8)  north,  range  seven  (7) 
ainiiig  26.8  acres,  more  or  less.'' 

K)  feet  of  the  river  front  have  been  opened  up  in  the  development  of  the 
th  an  average  height  of  quarry  face  of  about  100  feet.  The  stone  varies 
from  a  light-colored  Hnndstone  at  tbe  top  to  a  dark,  heavy  quartzite  in 
itrata,  mostly  of  excellent  quality,  but  with  some  thin  seams  of  poor  mate- 
lale.  The  strata  are  from  4  to  10  inches  thick.  This  laminated  structure 
stone  especially  suitable  for  paving  banks  in  revetment  work. 
1  expenditures  under  this  allotiiicut  have  been  $189,722.76. 
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PLANT. 

KepairH  to  plant  were  made  dnring  the  year  as  shown  in  the  detailed  statement 
accoiin)aii>-in^  tlie  report  ol'  Mr.  Hider.  The  cost  of  repairs  amounted  to  $13,462.77| 
aud   the  cost  of  cariii*r  for  the  HoatiDg  plant  and  other  property  amounted  to 

'l'h(^  new  steel-hull  towhoat  Arthur  Hider^  that  was  under  construction  May  1, 1898^ 
at  JelVerHonville,  Intl.,  by  Mr.  Ed.  J.  Howard,  was  completed  and  delivered  at  Green- 
yille  in  I)eceniber.  Her  performance  has  been  very  satisfactory.  It  is  proposed  to 
build  12  barges  and  2  mat  boats  dnriug  the  coming  seaHon,  so  as  to  proviae  sufficient 
plant  for  the  or<]ranization  of  two  revetment  parties.  The  total  expenditures  under 
thin  allotment  have  been  $()K8,:^98.17. 

The  following  papers  and  maps  accompany  this  report: 

Report  of  Mr.  liider  on  snrvevH,  revetment  work,  stone,  and  plantb 

Report  of  Mr.  Copp^'C  on  levees  in  Lower  Yazoo  district. 

Report  of  Mr.  Tollinger  on  levees  in  Upper  Tensas  district. 

Tabh>s  showing  cost  of  work  done  by  tne  United  States  on  leveei. 

Map  of  Third  district. 

Ma])  of  Greenville  Harbor. 

Financial  statements. 

Abstract  of  proposals. 

List  of  civilian  engineers. 

Statement  of  contracts  in  force. 

Very  respectfully,  your  obedient  servant^ 

H.  C.  NswcqnB, 
Captain^  Corps  of 

Col.  G.  L.  GiT.LKSPIK, 

Corp$  of  Entjineeri,  U,  8,  A,^ 

Fresulent  MisHisippi  Biver  Commi$$ion, 


REPORT  OF  MR.  ARTHUR  HIDER,  ASSISTANT  BNOINSBB. 

Grrknville,  Misfl.,  Ma$  8, 1899. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  surveys,  construction 
work,  rex)airs  to  plant  aud  care  of  same  from  May  1, 1^98,  to  April  SO,  1899: 

8URVKYS. 

A  survey  party  was  organized  under  the  immediate  charge  of  Mr.  C.  H.  Miller, 
snrveyor,  July  11,  to  make  a  survey  over  the  different  revetments  aud  determine 
chnnges  in  bank  lines. 

The  party  consisted  of  chief,  four  assistants,  a  steamboat  and  crew,  and  six 
laborers. 

The  field  work  was  done  during  the  hottest  part  of  the  season,  and  the  party  saf* 
fered  a  good  deal  from  sickness. 

The  iield  work  was  finished  August  20  and  the  office  work  September  20. 

The  expense  of  the  survey  was — 

For  salaries  and  wages  (including  crow  of  steamboat) $1,920.87 

Subsistence 276.03 

Material  and  supplies 90.79 

Total 2,287.69 

The  field  work  consisted  of  soundin<;s  over  the  ^llowing  revetments:  Bolivar 
Front,  Asiibrook  >eck,  Greenville  Harbor,  Louisiana  Bend,  Lake  Providence,  and 
Delta  Toint;  the  determination  of  cliaiiges  in  the  bank  line  on  the  npper  side  of 
Caulks  and  Carters  Neck,  and  the  location  of  bank  line  in  the  following  oavinjc 
bends :  Cypress,  Choctaw,  Kowdy,  Spanish  Moss,  Walker,  Mathews,  aud  the  bend  of 
Islsind  <J2. 

Foi'ty-sevon  and  eight  tenths  miles  of  bank  line  were  located  for  this  purpose. 

The  office  work  consisted  of  reducing  notes  and  plotting  these  surveja.  The  fol- 
lowing maps  were  prepared:   . 

One  index  ma])  aud  4  slieets  of  sections,  Bolivar  Front. 

One  index  map  and  5  sheetrt  of  sections,  Ashbrook  Neck. 

One  index  mnp  aud  12  sheets  of  sections,  Greenville  Harbor* 

One  index  map  and  6  sheets  of  sections,  Louisiana  Bend. 

One  index  map  and  5  sheets  of  sections,  Lake  rrovidenoe. 

One  index  map  and  4  sheete  of  sections.  Delta  I'oint. 

One  map.  Caulks  Neck.  ** 

One  map.  Carters  Neck. 
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rotal,  8  maps  and  86  sheets  of  sections.     In  addition  the  changes  in  shore  lines  in 
)  caving  bends  were  plotted  on  charts  and  tracings,  scale  1 :  20,000. 
Pbe  condition  of  the  different  revetments,  as  shown  by  these  surveys  at  the  time, 
m  as  follows : 

EMItMir  Front  revetment. — A  general  (ill  is  indicated  over  the  revetment  from  the 
per  end  as  far  down  as  run<;e  23-|-08.  From  this  it  does  not  aiipear  that  any 
litional  work  will  be  required  for  the  present,  as  the  main  current  of  the  river  is 
•r  SDd  has  been  for  some  years  on  the  opposite  side.  As  long  as  these  conditions 
liiDoc  there  is  little  likelihood  of  damage.  No  work  has  been  done  the  past  season 
this  revetment. 

imkbrook  Neck  revetment. — This  work  stood  through  the  high  water  without  being 
Diage<I  to  any  great  extent.  Two  slips  occurred  in  the  upper  slope  after  the  river 
m  within  itn  bank,  one  between  range  105. and  range  106  and  the  other  at  range  26. 
Hilar  defectn  appeared  after  the  high  water  of  the  previous  season  at  three  diflfer- 
t  places,  and  were  repaired  during  the  previous  low  water.  In  order  to  hold  this 
irk  permanently  it  is  recommended  that  a  line  of  channel  mats  of  standard  con- 
raction  be  sunk  along  the  front  of  the  revetment  its  entire  length.  It  is  probable 
at  slips  like  those  that  have  taken  place  after  the  last  two  high  waters  will  occur 
other  points.  These  are  expensive  to  repair  and  are  at  best  but  patchwork, 
lis  revetment  was  constructed  in  1888-89,  and  is  in  an  important  position,  being 
.  the  upper  side  of  the  narrowest  neck  on  the  river,  for  the  protection  of  wnich  it 
M  built. 
Hie  fault  between  range  105  and  range  106  was  partly  repaired.    On  acconnt  of 

0  high  stage  of  water  and  the  lateness  of  the  sejison  it  was  impracticable  to 
pair  break  at  range  26  without  neglecting  more  important  work,  and  as  the  defect 
Beared  to  be  comparatively  slight  the  repairs  wore  deferred  to  next  season. 
^reenrille  Harbor  revetment. — This  revetment  snilered  serious  damage  from  the 
^  water.  The  soundings  Hhowed  that  at  the  upper  end  of  the  revetment  from 
use  96  to  range  102  the  bank  had  been  washed  out  behind  the  revetment.  Appar- 
t^the  damage  was  primarily  due  to  the  caving  back  of  the  bank  above,  allowing 
a  exposed  part  of  the  upper  bank  to  be  attacked  by  the  strong  current.  From 
age  102  to  range  109  the  revetment  apparently  had  not  been  injured  materially. 

1  range  109  the  top  of  the  upper  bank  slope  had  been  scoured  off.    From  range  110 
lange  113  the  subaqueous  mattress  was  broken  up.    Between  range  117  and  range 

I  there  had  been  considerable  scour  under  the  mattress.  From  range  108  to  115  the 
p^  slope  had  been  destroyed,  and  from  range  116  to  range  119,  leaving  the  npper 

SI  between  range  115  and  range  116  intact.  Between  range  187  and  ran^e  1404-50, 
above  the  pocket  mat  put  in  to  repair  the  revetment  last  season,  a  slip  occurred 
fitrthe  survey  wa8  made.  Between  range  4  and  range  25  the  upper  bank  had 
^id  back  to  such  a  distance  as  to  require  new  revetment.    Between  range  43  and 

&!B  47,  just  below  the  work  repaired  the  previous  season,  the  npper  bank  slope 
been  destroyed,  indicating  that  the  subaqueous  mat  originally  constructed  in 
tHr92  had  been  injnred  to  such  an  extent  as  to  require  renewal.  A  scour  had 
■in^  on  top  of  the  bank  between  range  30  and  range  35.  This  hole  was  about 
^kmt  long,  60  feet  wide,  and  3  feet  deep. 

CAter  in  the  season,  as  there  were  indications  of  the  slipping  of  the  npper  bank 
MrecD  dikes  8^  and  9^,  dikes  9^^  and  10|,  and  dikes  10^^  and  11^,  shore  mats  were 
^  in  each  of  these  pockets  to  reenforce  the  original  work.  All  defects  from  range 
i  to  the  lower  end  of  the  continuous  revetment,  range  70,  were  repaired,  and 
llli  hurdles  built  on  the  top  of  the  bank  near  the  head  of  the  work  to  counteract 
^'affects  of  scour,  which  had  already  begun. 

Ejaiiiawg  Jiend  revetment. — From  the  head  of  the  original  work  to  range  98  there 
|i  bcNBD  an  extensive  fill.  From  range  98  to  range  129  little  change  is  indicated. 
t  at  range  122,  where  a  heavy  scour  is  shown.  From  range  134  to  range  158 
scour  is  indicated,  and  the  original  mattress  has  probabTv  been  destroyed, 
range  158  to  range  162  the  mat  conhtriicted  in  Decemoer,  1896,  seems  to  be  still 
Below  this  the  bend  is  caving  rapidly.  The  bar  line  on  the  opposite  side 
out  toward  the  caving  bank.  To  hold  the  bend  will  require  practically  a 
ral  of  the  lower  part  of  this  revetment.    No  repair  work  was  done  the  present 


Pravidenoo  Revetment, — At  this  point  the  river  is  still  very  wide,  except  at  the 
end  of  the  revetment,  with  a  ranidly  caving  bank  above,  which  threatens  the 

^ ity  of  the  work.    The  survey  snows  that  from  range  0  to  range  12  a  heavy 

■  has  taken  place;  from  range  12  to  range  78  there  has  been  but  slight  change; 
^ve  range  78  to  range  137,  the  npper  end  of  the  work,  a  deep  scour  is  shown 
pi^^the  outer  edge  of  the  mattre«s.  At  the  time  the  survey  was  mode  the  caving 
^  above  had  already  extended  down  to  the  head  of  the  work.  This  caving  con- 
jtawd  to  increase  as  the  river  fell,  and  attacked  the  head  of  the  work  which  was 
^aied,  destroying  about  200  feet  of  the  upper  bank  slope.  Late  in  the  season  a 
^'  sunk  to  protect  the  revetment  irom  further  ix^uryi  as  the  stage  of  water 
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and  the  limited  timo  would  not  admit  of  repairs  being  completed  inaceordanee  w 
tilt)  original  project. 

In  order  to  prevent  further  injury  additional  work  will  be  required  the  piw 
season. 

Delta  Point  Revetment. — There  has  been  extensive  sloughing  of  the  upper  b 
between  ran;;e  25  and  niuj^e  35,  but  with  little  change  from  the  conditions  exist 
last  season  below  the  zero  line.  The  sections  from  range  6  down  to  the  lower 
indicate  that  they  have  tilled  to  about  their  original  depth,  the  scour  shown  bj 
survey  of  l^<97  having  been  repIiMied  by  deposit.  At  range  0  little  change  has  ta 
place.  Since  the  survey  the  upper  bank  has  caved  back,  due  to  andercatt 
caused  by  eddy  action  in  the  pocket  above  the  incline.  This  has  endangered 
tracks  of  the  Vicksburg,  Shreveport  and  Pacific  Railroad.  A  considerable  amon 
work  will  be  necessary  at  this  point  t^e  coming  season  to  keep  the  present  b 
line  intact. 

On  account  of  having  but  one  outtit,  the  large  amount  of  work  projected, 
unfavorable  season,  delays  from  quarantine  restrictions,  and  other  cau^ses,  it 
impoHsible  to  tinish  the  repairs  laid  out  at  other  points  and  make  the  rspaii 
projt'cted  for  this  point.     Hence  no  work  was  done  here. 

Caulks  Neck. — Tlut  raving  on  the  upper  side  of  the  neck,  since  the  survey  of  1 
year,  shows  a  maximum  bank  recension  of  250  feet,  which  is  a  short  distance  be 
the  narrowest  part.  The  avera«;e  depth  of  caving  was  115  feet.  Very  little  clu 
was  obserA'^ed  in  the  surface  conditions  across  the  neck  itself. 

Carters  Xevk. —  i  he  average  de)>th  of  caving  along  the  upper  part  of  this  a 
since  the  last  survey  was  about  60  feet,  with  a  maximum  of  130  feet.  Thegret 
part  of  the  caving  is  above  the  narrowest  part  of  the  neck.  No  noticeable  chii 
was  observed  in  the  condition  of  the  water  holes  and  mashouta  previonaly  1000] 
out  across  the  neck. 

BBPAIKS  TO  RKVETMBNT.— OREENVILLB  HARBOR  (478  L.)« 

The  project  as  modified  was  for  the  construction  of  standard  fascine  mats  900 ft 
wide,  from  range  109  to  range  119;  from  range  4  to  range  25,  and  from  range 4^1 
range  50,  where  the  ori^^inal  mattresses  had  been  injured  or  destroyed,  and  thegrsdii 
and  )>aving  with  riprap  of  the  upper  bank  slopes;  to  construct  pocket  mats  betfw 
dikes  8^  and  9^,  9^  and  10^,  and  10^  and  lU;  to  protect  the  npper  end  of  tbenm 
ment  with  bruBh  hurdles  on  top  of  the  bank,  and  to  raise  tbe  slope  paving  oi* 
range  Hi*  to  range  137,  to  tlie  34-foot  stage;  the  remaining  funds  to  be  need  iitii 
couutruction  of  a  line  of  mattresses  250  feet  wide,  between  range  4  and  raoftl4 
to  strengthen  the  original  work. 

Work  was  begun  August  12  with  hydraulic  grader  and  a  small  force  strippivA| 
stone  from  the  injured  slope  in  adv:mco  of  the  grader.  The  tirst  brash  wasreeM 
on  the  2()th,  and  construction  of  head  of  mat  begun  on  21st;  wire  cable  wssieeiwj 
on  the  2(>th,  and  mat  building  begnu  on  the  27th;  mat  constraction  was  &um 
January  16,  1899,  and  the  mat  party  moved  to  Ashbrook  Neck,  leaving  the  nff* 
bank  paving  to  he  finished  as  the  water  rose.  The  entire  work  of  repsin  * 
completed  March  8,  1899,  just  in  advance  of  the  rising  water. 

Mattress  construction, — The  dimensions  of  mats  constrncted  were  as  follom: 


Mat  No.  1.  800  bv  300  feet %^ 

MatNo.  2,  965  by  300  feet %Z 

Mat  No.  3,  9tK)  bv  300  feet ^J 

MatNo.  4,  l,0t)7  bv  301)  feet ^2 

Mat  No.  5,  1,316  hy  250  feet i^ 

Total  linear  feet,  5,108.  -,| 


Pocket  mat  No.  1,  main  work 


SOI 


Pocket  mat  No.  2,  main  work ^ 

Pocket  mat  No.  3,  main  work 2 

Pocket  mat  No.  4,  main  work }?l 

Pocket  mat  No.  5,  main  work j5^ 

Pocket  mat  No.  6,  main  work *! 

Pocket  mat  No.  7,  main  work Jj 

Pocket  mat  No.  1,  between  dikes ^ 

Pocket  mat  No.  2,  between  dikes JS 

Pocket  mat  No.  3,  between  dikes ^'^ 

Total 17»*^ 

Mat  No.  1  was  sunk 
the  fascine  mats  of  1896-9 
range  25;  mat  4  was  sunk 
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4  5  (250  feet  wide)  covered  the  space  from  range  137  to  range  4,  lapping  mat  3. 
e  fascine  mats  on  this  work  are  now  continaous  from  range  19^  to  range  57,  except 
^een  range  119  and  range  137,  a  distance  of  1,800  feet.  A  mat  could  have  been 
ilt  here  also  but  for  the  failure  of  the  contractors  to  furnish  brush  as  rapidly  as 
[Hired.  In  view  of  the  lateness  of  the  season,  however,  the  uncertainty  of  a  snf- 
i0nt  snpply  of  brush,  and  the  probability  of  an  early  rise  in  the  river  it  was  decided 
build  the  three  pocket  mats  between  the  dikes,  and  utilize  the  rest  of  the  season 
making  repairs  to  the  Ashbrook  Neck  and  Lake  Providence  revetments,  as  the 
par  bank  revetment  in  front  of  the  gap  of  1,800  feet  was  intact,  and  the  repairs  to 
I  olher  revetments  were  considered  of  greater  importance.  Seven  shore  or  pocket 
Ab  were  constructed  to  connect  the  main  mattress  with  the  shore  where  the  bank 
•  irregular,  and  three  sunk  between  the  dikes  in  front  of  Greenville. 
^frading, — Grader  No.  1  was  in  service  from  August  12  to  January  3, 1899.  On  Sep- 
Dber  12  an  extra  night  crew  was  pnt  on  so  as  to  keep  well  ahead  of  the  mat  build- 
^  but  the  bank  caved  so  badly  that  it  was  found  advisable  to  wait  until  after  the 
i%  was  sunk  before  grading  this  part  of  the  bank,  and  the  night  crew  was  with- 
ftwn  on  September  S,  the  rest  of  the  grading  being  done  with  a  single  crew  work- 
l  eight  hours  per  day.  The  average  rate  ot  progress  was  50  linear  feet  per  day. 
«rage  oost  per  linear  foot,  87.7  cents,  which  includes  grading  down  about  600  feet 
leree,  with  an  average  height  of  about  14  feet.  Including  the  expense  of  regrading 
100  feet  of  bank  the  oost  per  linear  foot  wonld  be  $1.01.  To  the  usual  difficulties 
crading  a  sandy  bank  was  added  the  drawback  of  a  comparatively  high  stage  of 
iSer  during  the  ^eater  part  of  the  season,  necessitating  considerable  regrading. 
Hm  work  of  filling  holes  left  by  grader  and  trimming  slope  was  done  with  teams 
A  shovels,  costing  37  cents  per  linear  foot,  making  the  total  cost  per  linear  foot  of 
ftd«d  bank  $1.38. 

Btmk  paving, — The  thickness  of  the  riprap  varied  from  6  inches  in  pockets  where 
i  exposed  to  the  direct  action  of  the  current  to  10  inches  on  points  and  exposed 
rta  of  the  slope.  About  5,882  squares  of  paving  were  laid  at  a  cost  of  $5.S^  per 
oare. 

Minor  repain, — ^These  consisted  of  filling  in  the  scour  on  the  top  of  the  bank,  sta- 
ins 90  to  35 ;  the  confttrnction  of  300  feet  of  hurdle  dike  near  the  head  of  the  original 
fetment,  and  the  raising  of  .the  slope  paving  along  the  ohl  work  from  the  28  to  the 
^»ot  stage,  or  to  the  top  of  the  bank  where  below  this  height. 

ASHBROOK  NECK  REVETMENT  (446  L.). 

fhm  original  project  contemplated  the  repairs  of  the  defect  between  range  102  and 
■fe  106,  and  that  in  the  vicinity  of  range  26,  by  constructing  a  pocket  mat  at  each 
bae  and  regrading  and  repaving  the  slope  where  broken  down.  The  high  stage  of 
priTer  (38  feet  on  the  Arkansas  City  gauge)  precluded  any  satisfactory  work  being 
Ifjb  at  tlie  time  the  party  arrived,  as  it  was  impracticable  to  grade  the  banks.  The 
Bet  at  range  26  which  was  near  the  foot  of  the  slope  was  submerged  20  feet  under 


|9m  ontfit  arrived  on  January  19, 1899,  and  began  the  oonstruotion  of  a  pocket 
■I  to  cover  the  defect  between  range  102  and  range  106.  This  mat  was  sunk  in 
Me  on  the  twenty-first,  being  held  by  cables  to  the  bank,  so  as  to  shield  the  upper 
■k  immediately  behind  the  mat.  Nothing  was  done  at  range  26,  on  account  of  the 
pivorable  conditions  preventing  any  satisfactory  repairs  being  made,  except  at  a 
rg|[  great  expense.  As  this  defect  was  not  considered  serious,  it  was  deemed 
l^issble  to  defer  repairs  until  next  season,  as  it  was  important  to  make  the  repairs 
iPtovidence  before  the  river  rose  out  of  its  banks. 

nbe  repairs  done  consisted  of  299  squares  of  pocket  mat  which  cost  $1,833.31,  or 
13  per  sqoare.    The  stone  for  these  repairs  was  obtained  from  the  reserve  on  the 

LAKB  PBOVIDENCK  BRVSTMEMT  (540  R.). 

original  project  for  the  repairs  to  the  head  of  the  revetment  was^  extend  the 
ifeitment  300  feet  upstream,  and  into  the  pocket  formed  by  the  caving  at  its  head, 
i^'ing  the  fascine  mattress  downstream  100  feet,  over  the  work  then  in  place. 
i^ve  caving  continued  above  and  into  the  pocket  and  had  attacked  and  destroyed 
^Bkt  200  feet  of  the  upper  slope  when  mat  building  began. 

%«  entire  bank  to  be  covered  by  the  mat  was  graded  between  January  10  and  17, 

^9  but  the  rapid  rise  in  the  river  caused  the  bank  to  cave  and  destroy  the  work 

^.   The  working  plant  arrived  on  the  24th  from  Ashbrook  Neck,  and  the  head  of 

li^iliat  was  constructed.    Work  was  suspended  on  the  26th  and  the  force  disbanded, 

~  ing  a  fall  in  the  river,  when  work  could  be  accomplished  with  less  risk.    On 

fItQary  26  work  was  again  resumed  and  the  mattress  completed  ready  for  sinking 

Uttroh  7.    This  mat  was  420  feet  long  and  290  feet  feet  wide,  and  was  unusually 

in  Gonstmotion,  as  it  was  exx>ected  that  great  difficulty  wonld  be  experienced 
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in  sinkiDg,  owing  to  the  fact  that  the  mat  lay  partially  in  an  eddy,  with  an  apfltream 
velocity  of  4  feet  per  second,  while  a  strong  aownstieain  onrrent  swept  aoioaa  the 
outer  edge  at  an  angle  of  about  37  degrees. 

In  sinking  the  mat,  due  to  the  excessive  and  nnequal  strains  developed,  the  steel 
cables  holding  the  mat  parted  one  by  one,  beginning  on  the  outside,  allowing  tlw 
mat  to  pivot  on  the  point  below  and  swing  down  and  out,  moving  downatream  aboat 
175  feet,  where  it  wae  sunk.  A  small  pocket  mat  was  built  connecting  this  mat  with 
the  shore. 

This  work  will  afford  partial  protection  to  the  head  of  the  revetment,  but  addi- 
tional work  will  be  required  the  next  season  to  insnre  permanency,  either  by  eon- 
tinning  the  work  a  considerable  distance  upstream,  or  additional  mats  immediately 
above  the  present  head  of  the  work.    I'he  cost  of  these  repairs  was  $10, 910. 37. 

GENERAL  REMARKS  ON  REVETMENT  WORK. 

Towing. — The  principal  towing  of  brush  and  stone  was  done  by  the  steamer  Emma 
Etkeridge.  The  tug  Parker  was  used  for  harbor  work  at  Greenville,  and  the  steamer 
Arthur  Eider  at  Lake  Providence. 

Stone. — This  was  partly  supplied  from  the  reserve  on  the  banks,  and  was  also 
received  by  rail  at  Greenville  under  contract  with  A.  J.  Terrell,  whose  first  contract 
was  for  about  10.000  cubic  yards  loaded  on  barges  at  Greenville  at  $1 .46  per  onbie 
yard.  Under  this  contract  9,973.08  cubic  yards  were  received.  Later  in  the  season 
a  second  contract  was  made  with' the  same  party  for  3,000  cubic  yards,  more  or 
less,  delivered  on  the  bank  at  Greenville,  at  $1.42  per  cubic  yard.  Under  this  con- 
tract 3,544.45  cubic  yards  were  received.  The  stone  from  the  reserve  was  loaded  on 
barges  under  contract  with  A.  J.  Terrell  at  23.6  cents  per  cubic  yard.  Abont  19,776.ti&2 
cubic  yards  were  loaded  under  this  contract.  This  stone  was  used  in  the  repairs  at 
Greenville  and  Lake  Providence. 

The  stone  Arom  the  Little  Red  River  quarries  is  much  more  suitable  for  riprap  and 
for  sinking  mattreMscH,  both  on  account  of  greater  epecific  gravity  and  also  from  the 
fact  that  it  can  be  readily  quarried  to  dimensions  most  suitable  for  the  requirements 
of  the  work. 

Brush  and  poles. — These  were  furnished  under  contract  with  Hunter  A  Frey.  The 
contract  price  for  the  brush  was  87  cents  and  for  the  poles  $1.90  per  cord,  loaded  on 
barges.  About  28,595.3  cords  of  brush  and  797.6  cordis  of  poles  were  received  under 
this  contract. 

The  mat  work  was  much  retarded  by  the  failure  of  the  contractors  to  fhmish 
material  in  sufficient  quantities  to  keep  a  full  force  employed.  Mnch  more  work 
could  have  been  done  had  there  been  plenty  of  material.  For  this  loss  of  time  the 
contractors  are  mainly  rcnponsible.  While  brush  and  poles  had  to  be  hauled  a 
longer  distance  than  usual  on  account  of  a  high  Htage  of  water,  rendering  brush  on 
the  lowest  bars  inaccessible,  and  Rome  difficulty  was  experienced  in  procuring  labor 
on  accoiuit  of  (piarantine  restrictions,  still  those  obstacles  could  have  been  overcome 
by  a  proper  effort  on  the  part  of  the  contractors.  Delays  from  the  above  cause  have 
occurred  before,  but  there  has  been  an  unusual  loss  of  tixne  from  this  cause  the  pres- 
ent season.  As  the  low-water  period  during  which  revetment  work  can  be  success- 
fully [>ro8eciitcd  seldom  exceeds  six  months  in  the  year,  and  includes  two  of  the  most 
unhealthy  months,  when  malarial  fevers  are  the  most  prevalent  and  there  is  a  scarcity 
of  labor,  the  necessity  of  utilizing  every  day  of  the  working  season  becomes 
imperative. 

A  modification  of  the  specifications,  making  it  to  the  ])ecuniary  interest  of  the 
contractor  to  be  prompt  in  his  delivery,  by  charging  him  with  all  tlie  expense  of  the 
towboats  while  waiting  for  barges  when  the  rate  of  delivery  is  less  than  the  con- 
tract requirements,  would  in  future  materially  reduce  delays  from  this  cause. 

Conditions  attending  work. — Not  as  much  work  has  been  accomplished  as  was  pro- 
jected, due  to  several  causes:  The  unusual  high  stage  of  water  during  the  working 
season,  failure  of  the  contractors  to  furnish  brush  ctmimensurate  with  the  demands 
of  the  work,  interruptions  to  labor  due  to  quarantine  restrictions,  and  the  short- 
ness of  the  working  season,  \vhich,  for  doing  mat  work  with  safety,  closed  January 
15,  1899,  the  river  then  having  reached  25  feet  on  the  Greenville  gauge. 

Only  one  revetment  party  was  in  the  field,  as  there  are  not  sufficient  mat  boats 
and  barges  for  an  additional  outfit,  and  while  all  the  work  projected  might  have 
been  finished  under  the  most  favorable  conditions,  \%  ith  an  abundance  of  labor  and 
material  and  a  long  working  season,  it  became  evident  in  November,  at  which  time 
5,600  fec't  of  mattress  work  remained  to  be  done  to  complete  the  Greenville  work, 
that  it  would  be  impossible  to  finish  this  and  in  addition  do  the  repairs  at  Ashbrook 
Neck,  Lake  rrovidence.  and  Delta  Point. 

The  importance  of  beginning  work  as  early  as  practicable  and  crowding  the  work 
during  the  low-water  season  has  been  exemplified  the  past  season.  Unavoidable 
delays  will  occur.  If  possible,  all  mat  work  should  be  finished  while  the  river  is 
below  half  stage. 
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tment  party  was  under  the  direct  charge  of  Mr.  George  C.  Thomas,  snper- 
of  constrnctioD.  Detailed  statements  of  the  cost  of  the  various  items  of 
abmitted  herewith. 

Cott  per  unit  of  work  done,  Greenville  Harbor,  eeaaon  1898-99, 


P6 


Inmlio) . 
i 


...sqnares. 

do... 

.linear  feet. 
...ftquares. 
.linear  feet. 


ITnltB. 


U.666 
2,R42.7 
5.160 
6,881.7 
6,160 


»nce.... 
rcbased 


M. 


PayrolL 


$16,721.40 
2, 656. 06 
1, 659. 71 
4, 0:{0. 76 
8. 008. 09 
1,732.16 
4, 188. 51 
2,765.84 


Subfdst- 
euce. 


$3,183.74 
506.06 
233.62 
940.71 
621.96 
120. 76 
760.74 
143.01 


87,671.62     6,410.60 


Material. 


$43,613.72 
8,230.96 


29,015.59 

683.97 

2,458.98 

2,576.60 


190.17 


TotaL 


$63,61&86 

11,402.07 

1,893.23 

84,896.05 

4,214.02 

4,811.90 

7.525.85 

2,908.85 

2,179.84 

190.17 

4,120.20 


Cofltper 
unit. 


$4,833 

4.011 

.367 

6.932 

.817 


86,778.98     137,161.04 


work  done $187,161.04 

minor  repairs $4,311.90 

Memphis  ottioe 4,120.20 

(overliaal  on  brush) 485.81 

8,917.41 


lonnt  expended  on  new  work 

•I-  6,073  (linear  feet  of  work)  =  $^.28  per  linear  foot. 


128,243.63 


'aterial  expended  per  unit  of  work,  Greenville  Harbor,  aeoion  1898-99, 

[Channel  mat,  14,666  squares.] 


Material. 


oords. 

do... 

cubic  yards. 

: 

V pounds. 

do... 

.....do... 

»d,No.  12 do.., 

ronse do... 

do... 

>U« b number. 

pounds. 

[Pooket  mat,  2,842.7  squares.] 

cords. 

do.. . 

..•• .^. cubic  yards. 

pounds. 

•••• do... 

led.  Kg.  12 do... 

ZOOM do... 

do.., 

[Bank  paving,  5,881.75  squares.] 
»•••• cubic  yards.. 

[Minor  repairs,  24.3  squares.] 

f  Sfeets 

.••.••••••.. oords.. 

.^ cobio  yards.. 

laqoares,  stone do.... 


Per 
square. 

1.474 
.052 
.72 

4.61 
2.30 
0.26 

L97 
.68 
.048 
.34 
.12 


L474 
.044 
.76 

S.416 
6.26 

1.96 
.64 
.12 


18.217.70 


8.10 


237 

800 

1.009.83 


0.75 
12.80 
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Material  exipendedper  linear  foot  eompUied  work,  OreoHvUle  Harbor. 
[  Axnonnt  of  work  oompleted,  5,078  Unoftr  feet.] 


Material. 


Bnuh cords.. 

Poles do.... 

Stone cubic  yarde.. 

Wire  atrand ; 

f-inoh pounds.. 

-A-inoh do.-.. 

|<inch do 

Wire: 

GalvaniEed,  No.  12 do 

Silicon  bronxe do.... 

Spikes do.... 

Staples do — 

Clips,  Magnolia namber.. 


Quantity. 


»,  790.8 

880 
81,038.81 

80,148 

40,856 

109,440 

84,438 

0,073 

700 

S.100 

6,000 


Perlinstf 
foot. 


4.67 
.174 
6.13 

12.  Oi 

8L01 

SL57 

6.79 

L79 

.14 

.414 


Cost  por  unit  of  work  done^  Lake  Providence  Beach,  eeaaon  2898-99, 


Channel  mat sqnaree.. 

Pocket  mat do.... 

Towing 

Su  peri  ntendence 

Grading  (hydraulic) .  .linear  feet. . 

Sundries • 

Memphis  office 


Units. 


1,218 
191.7 


PayrolL 


400 


12.276.26 
486.68 
800.77 
431.66 
335.05 


Total 


4,330.42 


Sabsist- 
enoe. 


$520.05 

111.06 

156.96 

35.87 

80.83 


004.77 


Materials. 


$4,067.63 
628.98 
868.80 


78.00 


TotsL 


$6,868.04 
1,226.72 
1,826.58 
467.53 
488.88 
138.77 
128.84 


Costper 
nnii 


$5,635 
6.aH0 


LS21 


5,638.41 


11,138.21 


Total  coat  of  work  done $ll,130i21 

Leaa  amount  charged  to  levees,  towing $100.00 

Less  cost  of  Memphis  office 128.84 

22&84 


Net  amount  expended 

$10,910.37  +  400  linear  feet  work  done=$27.275  per  linear  foot. 


10,9ia87 


Material  expended  per  unit  of  work,  Lake  Providence  Beacik,  1898-99. 

[Channel  mat,  1,218  squares.] 


Qoantitj. 


Per 

■qnars. 


Bmah 

Poles 

Stone • 

Wire  atrand: 

|-inch 

A-inch 

i"inch 

Wire: 

Galvanized,  No.  12. 

Silicon  bronze 

StaplcH 

Clips 


oords.. 

do.... 

.cubic  yards.. 


f  pounds. 
....do... 
....do... 


....do..., 

do..., 

....do. ... 
.number.. 


1.717 

60 

1,166.04 

12,560 
5,588 

7,381 

1,827 
781 

85 
437 


$1.41 
.54 


10.81 

4.58 
6L0I 

L80 
.64 
.67 
.84 


[Pocket  mat,  191.7  sqnares.] 


Brush oords. 

Stone cubic  yards. 

Wire  strand: 

|-inch pounds. 

I'iuch.. do... 

Wire: 

Galvanised,  No.  12 do... 

Silicon  bronze do... 

Staples do... 


$1.40 
1.04 

6.20 
8.00 

1.42 

.60 
.078 
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Amount  of  material  expended  per  Umearfoot  of  werkm 
[Amount  of  work  done,  400  linear  feet.] 


.••••........•..•....•«.....•..•.....••....•..••...•. a. ........ oords. 

do... 

cubic  vftrds. 

id: 

poonds. 

do... 

.................do... 

ixed«Ko.  12 do... 

bronse do... 

do... 

aolia number. 


Qnantlty. 


1,088.4 

80 

1,858.04 

12,580 
8,588 
8,540 

8,100 
840 
100 
487 


Perlinetf 
foot. 


$4.06 

.15 
8.30 

81.40 
10.40 
21.87 

S.25 

2.11 

.25 

LOO 


STONB. 

the  contract  with  Edmond  Ligon  A  Co.,  to  deliver  80,000  onbio  yards  of 
ided  OD  barges  at  the  qaarry  on  the  Little  Red  River,  on  May  1,  1898,  there 
received  11,743  cnbic  yards,  of  which  8,155  cubic  yards  had  been  nnloaded 
knk  at  Greenville  as  a  reserve.  From  May  1  to  June  19  there  was  received 
bic  yards,  of  which  3,884  cubic  yards  were  allowed  to  remain  on  barges  for 
in  the  season. 

riod  during  which  Little  Red  River  was  navigable  for  loaded  barges  was 
ch  13  to  June  10. 

;nl  amount  of  stone  furnished  under  this  contract  was  22,855  onbio  yards,  at 
i  per  cubic  yard. 

it  of  towing  to  Greenville  was  $19,844.73.    This  included  cost  of  repairs  to 
vice  and  necessary  repairs  dnring  the  season  of  the  towboats  and  barges. 

Emma  Etheridge $427.75 

Titan 243.59 

VedetU 173.72 

r  Second  district 625.63 


1, 470. 69 


he  cost  of  towing  86.8  cents  x>er  cnbio  yard ;  cost  of  unloadins  on  bank, 

tA  per  cubic  yard;  cost  of  reloading  on  barges  at  Greenville,  23.6  cents  per 

d;  total  cost,  $1.7053  per  cubic  yard. 

it  of  towing  is  greater  than  it  would  be  under  ordinary  conditions,  dne  to 

*e  of  tbe  contractors  to  load  wit^  sufficient  rapidity  to  keep  the  t(fwboats 

y  employed,  causing  delays  at  the  quarries  waiting  for  tows,  with  the 

t  expense. 

lelays  increased  the  cost  of  towing  nearly  25  per  cent.    As  these  quarries  are 

)roperty  of  the  United  States,  and  the  towing  facilities  can  be  regulated  to 

it|  it  is  believed  that  stone  can  be  towed  at  a  very  much  less  cost  in  the 


TULST, 

mt. — ^The  only  new  plant  was  the  steel  hull  towboat  Arthur  Rider;  length, 
beam,  30  feet;  depth  of  hold,  5i  foot:  main  engines,  18  inches  b^  7  feet; 
s  boilers,  42  inches  in  diameter  and  26  feet  long;  wheel,  20  feet  in  diameter: 
'  bucket,  21  feet;  width  of  bncket  plank,  30  inches;  steam  steei'ing  ana 
ipparatns;  auxiliary  boiler;  electric  lights.  On  her  trip  to  Greenville, 
ins  delivered,  she  broke  the  piston  head  and  follow  head  of  the  starboard 
This  defect  was  remedied  oy  the  contractor.  After  being  aecepted  .she 
.  a  similar  accident  January  25.  These  parts  were  made  stronger,  and 
1  her  performance  has  been  quite  satisfactory. 

Iter  protection  of  levees. — At  the  close  of  last  report,  May  1, 1898,  there  were 
rvice  three  quarter  boats  and  three  barges.  These  were  returned  to  the 
on  as  the  danger  was  past. 

ly  calls  the  present  season  for  plant  were  at  Reed  Levee,  Louisiana,  where 
ber  boats  and  four  barges  were  sent  March  13,  and  at  Shiloh,  Miss.,  where  a 
1  levee  was  built.  One  bar^e,  with  material,  was  sent  here  on  April  15,  and 
;er  boats  and  one  barge,  with  material,  on  April  17.  All  this  plant  has 
mad. 
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Co9i  of  repain  to  plant,  Third  dUtrictf  improving  MiisiiHppi  Biver,  Majf  i,  18S8,  U 

May  1, 1899. 


Number  or  name. 


Steunep— 

EDimm  Stheridge 


Anthnr  Hider.... 


Yedette 

Meter  .. 
Tug  Parker 

Orador— 
No.l.... 

Ko.3.... 


$1,419.66 


No.  77 

Hattreae  boat — 

No.  28 

No.  27 

No.  188 

Maohineshop,  No.  222. 
Carpenter  shop,  No.  78 
Model  barge — 

Apache 

Maricopa 

Nes  Peroe 

Square  barge — 

No.  79.:. 

No.  80 

No.  82 

No.  88 

No.  85 

Nal08 , 

No.111 

No.  135 

No.  137 

No.  535 

NO.S53 

No.  554 

No.  556 

Na558 

No.  560 , 

No.  563 

No.  210 , 

No.  224 

No.  225 

No.  226 

Qoarterboat— 

No.  16 

No.  17 

No.  19 

No.31 

No.  38 


619.57 


167.0/ 


49.60 
768.74 


870.44 
869.87 


Semarka. 


4.18 
26.94 

19.58 
5.44 

82.30 
9.21 

6.30 
19.84 
87.80 

167.86 
809.21 
284.38 

820.46 

8.26 

207.44 

202.44 

16.25 

13.02 

24.99 

24.68 

&96 

15.59 

26.93 

86.30 

7.61 

808.44 

431.72 

819.96 

184.86 


102.60 

8.10 
84.99 

49.03 

144.  M 


New  gallowa  frame;  fonndatkm  voder  eapetaa:  imv  ndder; 
repairs  to  wheel;  raising  boilers  and  braeing under  same;  d»w 
deck  beams  and  deck  in  forecaatle;  bog  chain  and  braces  le- 
paire<l ;  new  deck  in  fire  room;  new  pitman  and  crank  brasses; 
pump  piston  and  piston  bead;  sew  lumaoe;  all  pipe  work  sad 
machinery  overhauled,  and  mdinary  repairs  during  the  j'esr. 

Buckets  on  wheel  shifted;  platform  for  lines  in  deck  room;  I 
trestles  and  1  stejiladder;  extra  bins  and  ahelyea  in  paotiy 
made:  repairs  to  bulkbead  and  doors  in  engineer  room;  nev 
kevel ;  plate  glass  in  fVont  eabin :  new  piston,  Ibllower,  and 
cylinder  head,  and  packing  for  starboard  engine ;  water  gaagei 
lowered ;  changes  in  steam  pipe;  refsoing  aafe^Talres,  and  »> 
)>airs  during  four  months'  seryice. 

Now  pitman;  repairs  to  wheel;  settee  for  pilot  boose;  new 09 
for  steam  chest;  lining  up  engines;  orerliauling  maehineiy, 
and  ordinary  repairs  during  the  year. 

Repairs  to  wheel  and  roof. 

Diicked.  New  nlank  in  side ;  repairs  to  root  nosing,  plaiik<«hs«i 
new  kev^  wheel,  mud  drum,  rod  braoes,  and  funuMe;  ealUiif, 
and  ordinary  repairs  during  the  year. 

Docked.  New  rake ;  8  pieces  in  gunwale ;  new  deck  under  •nifl' 
iary  boiler;  new  set  of  flues  put  in  auxiliary  boiler;  cslkiof; 
orcfinary  repairs  to  macbineiy  during  working  seaaon 

Docked.  New  rake;  6  pieces  gunwales ;  22  plank  is  Uw  bottoar 
2  kevels;  1  set  of  bitts;  hog-cbain  braces;  deck  repaired  vaM^ 
hull  calked ;  extra  rods  to  hold  steam  ends  of  pumps  tog^ber^ 
new  rocker  shafts  for  main  eneinea;  Tacuum  and  feed  panp^ 
and  other  machinery  OTerhauled ;  new  aai  of  Anea  for  aaxiUaiyr' 
boiler. 

Minor  repairs. 

Calking  above  light  water;  repairs  to  aUda,  oatriggen, 
ahiitmg  rigging. 
Do. 
Minor  repairs. 

Patching  deck;  bed  timbers  under  dynamo;  repairs  to  root 
New  timberheads,  battens  in  hold,  and  bracea  under  roof. 

Battena  in  hold. 
Calking  lower  seama. 
Calkedabove  Ught  water. 


Rakes  repaired:  2  tlmberbeads t  aides  and  TtkeseiD^^' 
New  rakes;  6  timberheads;  aides  and  rakea  calked-^ 


aides 


Docked. 
Docked. 
Docked.    Rakes  repaired;  half-way  pieces  in  aide; 

rakes  calked.  • 

Docked.    New  stems  t  about  one>lialf  new  rake  at  eadi  ead  ' 

pieces  of  gunwale;  bottom,  aides,  and  rakea  calked. 
One  timbernead.  j 

Docked.  Isew  rakes  and  gunwales  at  enda;  4  timberfaeads;  caUfc^T 
Docked.    New  lower  gunwalea  and  rake;  1  timbwhaadj  oaUc 
Five  timberheads. 
Lower  seams  calked. 
Calked  above  light 

Do. 
Hole  in  rake  repaired 

Two  rake  planks  put  in  and  lower  seams  ealked. 
Four  rake  planks  and  calking  above  light  watar. 
Calked  above  light  water. 
Battens  in  hold. 
Docked.    New  rakes  half  way;  rapaira  to  aides;  eslkhig  lid 

rakes,  and  butts  on  bottom. 
Docked.    26  floor  timbers;  81  side  fhunes;  80  plaaka  sb 

sidee  and  rakea  calked. 
Docked.    New  plank  put  In  aidea  and  rakea;  ttlmberiieadi; 

sheathed ;  sides  ana  rakea  calked.    " 
Docked.    New  plank  put  in  sidea  and  xakea ;  •  timberhsadi; 

and  rakea  oalked. 

Battens  in  sides;  lower  aiMmaealkadi  repain  to  doors;  wtBdv*^* 

and  bunks  for  surv^qy  party. 
Coal  box  repaired.  ^ 

Repairs  to  guarda;  4  timberiieodai  repolra  to  bonki;  v*^ 

seams  oalked  for  aurv^qy  party.  ^. 

Repairs  to  scales,  blue-]nint  frame,  drawlnf  bottdii  and  V*"' 

ture.  -^ 

Docked.    14  pieces  of  new  coawaleai  t  ttoberteads;  i*** 

aheathed;  aidea,  rakea,  and  ontta  in  ~ 


I 
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tin  to  plamif  Third  dUtriot,  impravimg  MUiUHppi  JEUver,  eto. — Continaad* 


name. 


34. 

CO  . 


k 


bor. 


( plant. 


it    and 


;e. 


137.00 
17.54 
89.38 

190.35 

216. 61 

25.80 

129.78 

33.36 
138.62 

15.19 

9.65 

23.66 

84.73 
688.40 

16.95 

31.65 

22.88 

5.55 

175. 3.1 

190.72 

417. 6U 


63.32 


42.21 

43.00 

83.53 

100.20 

9.70 
16.05 
47.48 
36.17 
51.04 
81.88 
41.13 
735. 17 

1,608.33 


13, 462. 77 


Bemarkfl. 


Itepftira  to  rail  on  gnftrdt;  low«r  seams  oalked. 

Lower  seams  calked. 

Battens  in  nkea;  2  timberhaads;  pamps  repaired;  lower  seams 

calked. 
Docked.    Kew  rakes  and  gonwales  at  comers;  rakea  and  8 

seams  on  sides  calked. 
Do. 
Four  Umberheads ;  roof  repaired, 
fiepalrs  to  ^ards,  doors,  and  windows;  ranges  reboilt,  and 

pump  repaired. 
Repairs  to  roof. 
17e w  tank  to  supply  fted  pnmxM ;  repaira  to  comer  gunwales  and 

to  main  gate. 
Four  timbf  rheads. 
16  outriggeri)  for  mat  boat. 
Plank  in  sides;  rail  and  rail  stanohions;  calking  and  repairs  to 

machinery. 
32  rf  paired. 
KepHira  to  tools  and  machinery  of  grader  while  in  serrice;  2,200 

ciieTises  made. 
8  skifi's  repaired. 
Cleaning  and  oiling  samett 
Stake«  and  bench  marks. 
Ordinary  repairs. 

OtUce  furniture;  4  map  cases,  and  drawing  boarda. 
KepaifH  Ut  kitchen  oatfita. 
162  repaired. 


Repairs  to  wheel;  sheathing  deck  In  flra  room;  rail  on  roof 
repaired. 

Calking  and  repairing  hole  in  aide. 
Calking  above  light  water. 

Do. 
Sides  straightened ;  new  ganwalea  onder  tie  chains;  2  new  gan« 

wales:  calked  above  light  water. 
Hole 'in  rake  repain-d. 
New  kevel  and  repairs  to  deck. 
Calking  side  and  repairs  to  rake. 
Calkins  sides  and  rakes. 

Ducked.    Hole  in  bottom  repaired;  knuckle  seams  calked* 
Sides  HtraichtenKl;  calking  aidea  and  rakea. 
Calking  aides  and  rakea* 


value  of  plant  belonging  to  the  United  Statei  and  u$edin  the  third  di$triot, 
improving  MisaiaHppi  River,  May  i,  1898,  to  May  1, 1899. 


>roperty. 


Num- 
ber. 


rHider 

Etheridge.. 

e 

a  iaai'ij ".'.'.. 
'at  No.  si!.*.'.'! 

era 

en.  small.... 

W ^223 


1 


2 

1 

5 

15 

22 


Approxi- 
mate value. 


137,450 

7,000 

3.400 

4.500 

8.500 

7,000 

300 

3.500 

14,900 

1.000 

11,000 

800 

700 

27,000 

7,700 


Class  of  proiMTty. 


Floating  dry  dock 

Floating  pontoon  docks 

Floating  stem  dock 

Pile  driven  and  outflta 

Skiffs 

Dredge  Mence •• 

Dump  scow  No.2 

Calking  flats 

Tools  and  appliances 

Office  furniture  and  safea  ... 

Surveying  instruments 

Machine  shop  and  outfit .... 
Carpenter  shop  and  outfit... 


Total. 


Num- 
ber. 


1 
2 

1 
2 
96 
1 
1 
8 


1 
1 


109 


Approxi- 
mate Talneti 


111,000 

450 

100 

1,400. 

390 

8,600 

0 

90 

1,000 

250 

3.000 

4.000 

8.000 


162,930 
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The  cost  for  the  twelve  months  of  caring  for  the  above  plant,  property  and  outfit 
thereon,  was  $20,486.24. 
The  averasre  number  of  employees  engaged  in  the  service  was  38. 
The  average  daily  cost  of  subsistence  for  employees  engaged  in  snperintendeDce 
and  repairs  to  plant  was  32  cents. 
Very  respectfully, 

Arthur  Hidkr,  AsaUtani  Engiiutr, 
Capt.  H.  C.  Newcomer, 

Carp8  of  Engineer$f  U.  S,  A. 


REPORT  OF  MR.  H.  ST.  L.   COPPER,   ▲8SI8TANT  XNOINRSB. 

Grbsnyillb,  Biiss.,  May  10, 1899. 

Captain:  I  have  the  honor  to  snbmit  the  following  report  of  operations  in  th  -^ 
Lower  Yazoo  Levee  district  during  the  year  ending  May  1,  1899: 

In  accordance  with  the  instructions  contained  in  your  circular  letter  dated  Augnv-'^ 
10, 1898,  on  Sopti'mber  1  I  assumed  local  charge  of  the  levees  from  the  Coahoro-^ 
County  line  to  Greenville,  in  addition  to  those  south  of  that  point  already  under  m^^ 
supervision,  thus  consolidating  the  district  under  one  local  administration.  Owin 
to  the  difference  in  enumeration  of  alignment  above  and  below  Greenville,  and  tb 
separate  organization  up  to  the  time  the  change  was  made,  in  much  of  this  report 
will  necessarily  have  to  consider  the  district  as  divided. 

The  combined  district,  reaching  from  the  Coahoma  County  line  to  Kigers,  onEagl 
Lake,  is  about  187  miles  in  length,  and  contains  at  the  present  time,  by  way  of  tL 
Huntington  Short  Line,  levees  aggregating  26.883,717  cubic  yards  of  earth.    Dnrin^^ 
the  year  2,775,914  cubic  yards  have  been  added  to  the  line  by  the  United  States  Gov  — 
ernmcnt,  and  670,961  cubic  yards  by  the  Levee  Board. 

The  levees  that  will  bo  abandoned  by  new  work,  part  under  contract,  but  nearl^r 
completed,  are  96,800  feet  in  length,  containing  approximately  2,086,594  cubic  jardea^ 
as  follows: 

Cabioyinl*- 

Huntington  and  Offuts  line,  stations  3280-3880  (436-445  L.) 1,410,23C? 

Levee,  stations  4233-4300  (460  L.) 137,88^ 

Levee.  Greenville,  stations  4484-4544  (478  L.),  (Levee  Board) 200,000 

Locust  street,  Greenville  (480  L.)  (Levee  Board) 13,0(NI> 

Below  Leota,  stations  1999-2108  (513-514  L.) 105,000 

Baleshed,  stations  3170-3184  (537  L.) 20,000 

Shiloh,  stations  4154-4195  (555  L.) 83,5(K> 

Albemarle,  stations  4800-4870  (569  L.) 117,000 

Total 2,088,59* 

This  does  not  include  lines  abandoned  by  the  new  unfinished  Hays  and  Albemtfltf 
loops,  but  does  iuclu«le  those  abandoned  by  the  high-water  protection  loops.  The 
former  will  not  be  completed  until  some  time  during  the  autumn  of  the  present  year. 

Two  grades  have  been  been  recommended  for  future  construction,  one  3  feet  ibove 
the  high  water  of  1897  and  the  other  6  feet  above  the  same  datum,  the  latter  to  be 
attained  as  practicable  after  bringing  the  line  generally  to  the  first,  with  banqae^* 
etc.,  as  stated  in  reports  on  gauges  and  grades  November,  1898,  and  Febroary,  1^' 

The  estimate  for  the  6-foot  grade  for  the  entire  district  for  standard  levee,  vitu 
banquette,  is  approximately  21,500,000  cubic  yards.  . 

I  agree  with  yon  in  the  advisability  of  increasing  the  crown  and  slope  of  the  sta&^i' 
ard  levee  if  funds  can  be  obtained  to  insure  the  enlarged  dimensions  andBeclio^t 
but  the  figures  given  above  are  based  on  the  standard  as  heretofore  considered; 

The  approximate  yardage  and  funds  required  to  raise  the  levees  in  the  district*' 
a  grade  3  feet  above  the  1897  high  water,  with  standard  section,  mte  as  follows: 

Ahore  Greenville. 


New  Riverton  loop 

Enlarirement,  Htations  22i»0-2:»80 
Eiilnr<;fin«*nt,  RtntioiiH  L's80-LM>(X) 
EDlur^omout.  HtutioDs  :i'.)::0-4168 
Banquette,  utatiou  0-4500 


Qnantily. 


216.000 

70,000 

6,000 

144,000 

S70.000 


Price. 


10.14 
17 
17 
17 
U 


A0O' 


lUlt 


•<#. 

•••>. 
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Below  Greenville. 


aYvment  Station  0-5585 

■hed  Loop 

luette  station  0-5200... 

Total 


2,035.000 
200,000 
SUO.OOO 


8,739,000 


.15 
.12 
.10 


806,250 
24,000 
80,000 


500,280 


▼erage  price  for  all  work  equals  about  13.5  cents  per  oubio  yard. 

he  enlarffemeDt  of  the  levee  above  Greenville  from  Station  2092  to  2200  and  Sta- 

I  2380-2616  is  now  under  contract  by  the  levee  board  to  the  3  foot  grade ;  also 

>w  Greenville  from  Station  3440  to  3485  and  3505  to  3651  to  2  feet  aboTe  1897 

do. 

he  enumeration  used  in  this  report  is  the  same  as  heretofore  employed.     The 

meration  of  new  survey  above  Greenville  will  not  be  adopted  until  profiles  have 

n  completed  showing  relative  distances,  etc. 

.t  the  time  the  last  Annuiil  Keport  was  submitted  the  high  water  of  1898  had  &1- 

to  36  feet  on  the  Greenville  gauge.    During  May  it  rose  again  slightly,  but  no 

fcher  flood  stage  occurred.     The  wave  that  was  at  some  points  in  the  district 

her  than  that  of  1897  passed  o£f  without  causing  a  break. 

t  the  present  time  the  levees  above  Greenville  are  practically  up  to  a  g^ade  3 

;  above  the  high  water  of  1897,  with  the  fullowing  exceptions: 


mtMtmm. 

Number 

of 
stations. 

Above  high  water,  1897. 

Remarks. 

-aw? 

45 

103 

282 

20 

50 

248 

Abont  1.5  feet 

Under  contract  with  levee  board. 
Do. 

Under  oontraoi. 

2V39  ,  , . . 

2  to  2.5  feet 

2612 

1.5  to  2  feet 

■2900 

2.5  feet 

ZS990 

1  foot 

A178 

1.5  to  2  feet 

7otal.... 

a838 

•  Aboat  10  miles. 

ach  of  this  is  but  half  a  foot  below  3-foot  grade.     There  are  numerous  short 

li«s  not  included  in  the  above  where  traffic  nas  worn  from  half  a  foot  to  a  foot 

1m  top  of  the  levee. 

K>ve  Greenville  about  101,199  oubio  yards  still  remain  to  complete  outstanding 

>r«cts. 

klow  Greenville,  of  the  contracts  in  force,  abont  666,395  oubio  yards  remain  to  be 

up.    When  completed  the  line  will  be  to  the  3  feet  above  1897  grade  to  Station 

»  about  40  miles.    From  Station  2108  to  Station  5585,  on  Eagle  Lake,  the  height 

be  levee  varies,  but  it  has  been  generally  raised  by  topping  where  needed  from 

tMt  to  2  feet  above  the  highest  water. 

CAVING  BANKS. 

rhere  has  been  little  caving  in  the  district  above  Greenville  during  the  year.  At 
ttluw  the  bank  is  wearing  away,  but  the  levee  is  still  ov^r  1,:^  feet  f^om  the 
'tti  and  at  the  present  rate  of  caving  two  or  more  years  will  elapse  before  a  new 
M  will  be  necessary.  At  Riverton,  Stations  1592  to  1649  (400  L),  the  river  is  within 
v  (bet  of  the  levee,  having  caved  actively  during  the  fall  and  winter.  A  survey 
w  Sitimate  have  been  made  for  a  new  line,  which  will  be  needed  in  less  than  a 
Mr. 

"His river  bank  is  very  near  the  levee  at  Entaw  and  Jenkins,  but  slight  change 

Moeenrred  during  the  vear.    As  a  very  little  caving  at  these  latter  points  will 

|**s  the  destruction  of  the  levee  unless  there  is  some  change  in  the  direction  of  flow 

■^rbigh  water,  it  may  be  necessary  to  construct  small  loops  a  short  distance  back 

^  the  river  bank. 

«tthe  bend  above  Huntington,  and  at  that  place  also,  caying  is  active  when  the 

1^  ii  under  the  bank,  but  it  will  not  be  a  source  of  danger  wnen  the  Huntington 

MrtLine  is  finished,  which  should  be  by  June  15. 

At  Green Yille*the  breaks  in  the  revetment  have  been  repaired,  and  though  the 

'V'isis  at  many  points  directly  on  the  river  bank  it  is  considered  safe  until  lurther 

tMnation  of  the  revetment  work  threatens  its  stability. 

ilWarfield.  Station  288  (485  L.),  the  water  in  the  chute  is  encroaching  on  th* 

IHdowljf  iMing  About  275  feet  from  the  same  at  the  present  tima. 
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In  the  vicinity  of  Longwood  the  bank  ia  cATing,  bat  the  material  is  hard  and  the 

sate  of  change  slow. 

Below  Leota  the  river  has  approached  very  nearly  the  old  levee.  The  completion 
of  the  new  loop  insares  a  safe  line  should  the  old  cave  off. 

The  bank  continues  to  cave  in  the  Island  92  reach,  above  Dnnoansby,  but  it  is  still 
over  1,500  feet  from  the  levee  at  the  nearest  point. 

At  Balesbed,  Station  3170,  where  the  temporal^  loop  has  lately  been  oonstmcted 
by  the  Government,  the  bank  will  probably  continue  to  oave,  necessitating  the  con- 
struction of  a  new  levee  located  over  half  a  mile  back  from  the  present  line.  Much 
depends  here  on  the  position  of  the  channel  after  high  water.  A  continned  tailing 
of  the  Homochitto  Bar  will  simplify  the  problem  and  reduce  the  ultimate  cost  of  new 
lines. 

But  little  change  has  occurred  at  Shipland.  The  bight  of  the  bend  has  moved 
downatream,  but  new  departures  may  develop  on  the  recession  of  the  present  high 
water  that  will  produce  caving  again  higher  m  the  bend. 

At  Fitters  a  deep  pocket  has  been  made  above  the  landing,  caused  to  a  great  extent 
by  the  excesMively  Hrm  and  tenacious  black  clay  forming  a  point  Just  below.  There 
is  active  caving  below  Mi  is  point.  Should  the  point  be  destroyed  by  the  current,  as  I 
ai  I  ieipate,  the  river  will  form  a  great  bend,  necessitating  the  construction  of  long 
and  expei'sive  back  lines  of  levee. 

From  Hays  to  Shiloh  tbe  caving  continues:  at  the  latter  point,  even  during  high 
water.  A  new  levee  half  a  mile  back  is  under  oonstruction  in  this  reach  and  two 
protection  loops  have  been  built  to  keep  out  the  water  until  its  completion.  One  of 
the  loopH  was  constructed  during  the  present  high  water  on  very  wet  ground  with 
much  ditficulty. 

From  Albemarle  to  the  upper  end  of  the  new  Chotard  Levee  of  1897-88  the  bank 
continues  to  cave.  The  new  (levee  board)  loop  being  incomplete  when  the  water 
comtuenced  riHing,  it  wan  necessary  to  put  up  a  temporary  protection  levee  over  a 
mile  lonf?  (7,000  feet).  This  the  levee  boara  did  at  a  considerable  cost,  owing  to 
unfavorable  conditions. 

ThiH  bend  continues  to  cave  to  below  Chotard,  but  with  the  completion  of  the 
levee-board  loop  at  Albemarle  it  will  probably  not  reach  the  main  levee  for  some 
years.  The  material  coiupoRing  the  river  bank  is  very  light;  consequently  the  caving 
is  very  rapid  and  will  continue  to  be  so  unless  more  tenacious  material  is  encountered 
or  tbere  is  some  change  in  the  regimen  of  the  river  in  the  vicinity,  varying  the  point 
of  attack  of  the  current. 

It  is  not  a  great  distance  from  the  levee  to  Steelee  Bayou  which  drains  a  large 
section  of  country  directly  back  of  the  levee,  from  Lakes  Swan  and  Washington 
(back  of  Leota)  into  the  Ya/oo  near  its  old  mouth.  Should  the  river  cut  its  way 
into  this  bayou,  the  point  of  iuterMection  would  probably  be  the  terminus  of  the 
levees  in  this  district,  nnlei«s  an  immense  sum  o(  money  was  expended  in  turning 
Steeles  Kayou  into  Deer  Creek  or  some  other  channel  east  of  its  present  bed. 

At  HrnuHwick  the  bank  continues  to  cave;  at  its  present  rate  of  progress  it  will 
probably  he  necessary  to  conHtruct  a  new  line  there  in  the  course  of  two  or  three 
vears.  In  tbe  HrunHwick  reach  the  same  conditions  obtain  as  in  the  Chotard  bend; 
light,  sandy  soil,  rapid  caving,  etc. 

CONSTRUCTION. 

The  past  season  has  been  very  unfavorable  for  leve^  oonstruction.  The  rainfall 
during  tbe  year  bus  been  above  the  jiean,  as  shown  in  tbe  accompanying  table  of 
pre<>ipitation.  It  has  also  been  so  distributed  over  the  dry  months  that  the  ground 
uas  been  kept  constantly  saturated,  and  the  depressions,  borrow  pits,  etc.,  generally 
dry  in  tbe  Hiimruer,  tilled  with  water.  For  the  dry  months  from  August  to  Novem- 
ber. incluHive,  the  mean  given  in  the  table  is  11.91  inches,  while  during  the  same 
period  in  1898  we  have  24.41  inches,  or  more  than  double  that  amount.  This,  in 
coi^junction  with  a  winter  of  surpassing  severity,  has  proved  very  disaatrons  to 
levee  intercHts.  Much  of  the  work  in  this  district  that  would  have  been  completed 
under  normal  weatber  conditions  had  to  be  temporarily  abandoned  during  Uie  high 
water  after  topping  incomplete  stations. 

Yellow  fever  of  a  mild  t.vpe  prevailed  again  during  the  autumn  montha  of  1888, 
but  with  less  detriment  to  levee  operations  than  in  previous  years. 

A  circular  was  sent  from  tbis  office  to  the  contractors  working  in  the  district, 
advising  them  to  obtain  sufficient  subsistence  supplies  for  labor  and  mules  for  tlEie 
probable  quarantine  period,  and  urging  local  camp  qnarautine,  in  order  to  avert 
stopping  operations  while  general  quarantine  was  in  force.  This  advice  was 
generally  acted  on  and  but  little  delav  or  trouble  experienced. 

Tbe  Sbippey  and  Kilpatrick  outfit  that  had  been  employed  on  the  Illinois  Central 
Railroad  east  of  Clarksdale  was  delayed  by  tbe  quarantine  in  getting  to  work  on 
the  new  loop  at  Hays  Lauding.    No  outfit  that  was  at  work  snlered  muoh  inoon- 
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yenienoe  othAr  than  shortage  of  labor,  which  generally  occnrs  in  the  fall  of  the  year 
while  the  cottoo  crop  is  being  gatbered. 

{7fi/fiiMAed  work.— Of  the  1896  contracts  above  Greenville  two  were  incomplete  at 
the  time  of  sabmittinff  the  last  annual  report,  as  follows: 

Stations  300-400,  372  h.,  enlargement,  Lrnest  Hyner,  contractor. 

Stations  500-600,  376  L.,  enlargement,  £.  B.  Mantle,  contractor. 

These  have  since  been  finiHhed. 

The  1897  contracts  paid  from  the  $800,000  oontinaons  allotment  of  1896  have  all  been 
eoinpleted,  as  sbown  in  accompanying  statement,  with  the  following  exceptions: 

Stations  2700-2800,  419  L.,  enlargement,  McCadden  &  Roach,  contractors. 

Stations  3329-3360,  436  L.,  new  loop,  Mclntyre  &  Howard,  contractors. 

Stations  388^-3930,  445  L.,  enlargement,  Arnold  A  DeGaris,  contractors. 

Stations  4150-4200,  460  L.,  enlargement,  Arnold  &  DeGaris,  contractors. 

Stations  4400-45(  0,  476  L.,  enlargement,  T.  Sullivan,  contractor. 

Thi*se  will  be  finlMhed  with  the  exception  of  the  two  of  Arnold  Sl  DeGaris,  which 
say  be  abandoned. 

Below  Greenville  all  the  incomplete  work  of  1897  has  been  finished,  but  some  of 
be  1898  contracts  that  were  to  have  been  complete  Feltriiary  1,  owing  to  the  very 
■ifsTorable  season  have  been  extended  to  December  1,  1899. 

Huntington  Short  Line  {4S6  L,), — The  Huntington  Short  Line,  of  which  section  from 
t^tions  3329  to  3360  still  remains  partly  incomplete,  was  constructed  for  the  purpose  of 
mminating  the  long  and  dan^^erous  levee  which  follows  the  river  bank  by  Hunting- 
^Mk  and  Offuts,  a  total  distance  of  abont  Hi  miles,  and  obtaining  a  more  permanent 
4K?stion  of  less  than  half  the  length  (4^  miles),  where  frequent  temporary  locations 
m.  ^  expensive  enlargements  would  not  have  to  be  resorted  to.  The  new  line  throws 
R  -%  8,863  acres  of  land,  a  large  portion  of  which  (5,868  acres)  is  cultivated. 
IPfstnrally  there  was  much  opposition  to  this  location  by  the  landowners  whose 
>«3perty  would  practiciillv  be  made  worthless  so  soon  as  the  existing  front  line 
"^^ed  off  or  waH  overtopped  by  a  great  flood.  This  work  was  advertised  and  the  con- 
Bidets  let  in  six  sections  July  21,  1897.  Much  litigation  was  indulged  in  between 
^  levee  board  and  the  landowners,  but  no  steps  were  taken  to  prevent  construc- 
»sa  until  January  24. 1899. 

feftlack  Bayou,  which  the  new  levee  crosses  at  Station  3443,  is  the  natural  drain  for 
"^^aX  of  the  country  thrown  out.  During  construction  this  bayou  was  closed 
*^«eniber  15, 1897),  thus  cutting  off  all  drainage  and  damming  the  rain  water,  which 
^Kitnally  was  backed  up  on  the  untini-^-hed  section,  Stations  3329  to  3360,  nrevent- 
S"  further  progress.  In  order  to  obtain  drainage  and  complete  the  line  the 
KBcstruotion  of  a  siphon  was  proposed  of  suflicient  capacity  to  get  rid  of  the 
cvininlatinf^  water.  A  contract  was  entered  into,  but  owing  to  quarantine  restric- 
*vaji  it  was  imposNible  to  get  the  required  pipes,  valves,  etc.,  until  late  in  the  season. 
I  ^e  meantime  the  water  had  risen  considerably  on  the  inclosed  lanils,  backing 
?  into  the  pits  on  the  unfinished  work  and  saturating  the  soil  on  the  center  line. 
Aa  the  time  for  the  completion  of  the  siphon  contract  had  expired  with  no  pros- 
Mot  ot  obtaining  the  materials  for  its  construction,  should  an  extension  be  granted, 
»•  Was  deemed  best  to  cut  the  levee  at  the  bayou  crossing,  thus  getting  rid  of  the 
"Bpounded  water.  This  was  done  with  teams  and  scrapers  (the  final  cut  being  made 
^ith  dvi.amite  December  6,  1898)  at  a  cost  of  $1,012  or  about  27  cents  per  yard.  The 
^eMirsd  relief  was  obtained  and  the  construction  of  the  unfinished  gap  continued 
^^V\  nearly  completed,  as  shown  in  accumpanying  statement. 

Jaonary  24  of  the  present  year  counsel  for  the  landowners  thrown  out  by  the 
"^ort  line  obtained  an  injunction  from  a  Judge  of  the  supreme  court  of  Mississippi 
fy^snting  the  refilling  of  Black  Bayou.  April  22  this  injunction  suit  came  to  trial 
^^ftrs  the  local  chancellor  and  resulted  in  the  dissolution  of  the  ii\j unction.  A 
2^t^oing  order  was  then  obtained  from  the  Federal  court  which  prohibits  the 
'■miog  of  the  bayou  until  the  second  Monday  in  May. 

.^^'hen  all  legal  restrictions  are  removed  the  bayoa  will  be  closed  and  the  short 
^^m  will  become  the  permanent  controlling  levee. 

^rhile  the  damage  to  the  interests  of  the  local  resident  and  property  holder  is 
^^ogDized^  the  great  benefit  to  be  derived  from  permanent  lines  like  the  Huntington 
'^^Ht  line  18  so  far  reaching  that  this  damage  must  be  very  great  to  balance  it. 

I^ermsDence  and  economy  of  maintenance  and  future  enlargement  are  very  strong 
^^^^aoos  for  a  ra<lieal  departure  in  the  location  of  levees  in  the  future.  Not  without 
^^Swd  to  the  intercKt  of  riparian  owners,  for  whose  benefit  the  levee  is  constructed, 
^^ having  in  view  the  necessity  at  all  times  of  damaging  the  few  in  order  that  a 
l^tiuuient  and  reliable  system  of  levees  may  be  economically  obtained  and  main- 
yaed  for  tho  greater  benefit  of  the  many.  As  the  flood  plane  rises  with  the  per- 
ytioB  of  the  levee  system  new  lines  become  more  expensive,  and  temporary  or  tenta- 
2^  loeations  will  enrely  incur  expense  beyond  the  power  or  the  State  and  the  inten- 
^W  •#  the  Oovamment  to  oontract. 

Ajf  LmmMmf  Amms.— At  the  time  the  last  rei>ort  was  •nbmitted  tha  work  on  tha 


below  top  of  levee.  This  lierm  hati  tbe  desired  etfect,  end  the  le' 
grade  4^  feet  above  the  high  water  of  1(197.  Sinoe  completion  the 
UDiform  rinkfnK;  no  bnlgiiiff  oi  gloiighing.  At  the  present  time 
i  feet  above  ISvf  water.  Prior  to  tbe  conetrnotion  of  this  berm  i 
was  teet«d  to  60  feet  below  the  sarface  of  the  gronnd,  and  found 
hine  nind  that  had  no  stability  under  pressure.  Tbe  cost  of  cotnp 
levee,  requiring  about  32,463  ciibio  yards,  iuoludin);  tbe  berm,  wai 
ing  engineering  expenses,  or  about  40  cents  per  yard.  Taking  inb 
very  long  hauI-~over  1,000  feet— and  bad  season,  this  cost  ia  rams 

JfdcJtiM  worit.— The  eolarf[einetit  contract,  Slations  1400-1500 
Dieted  daring  tbe  season,  wiCb  the  exception  of  about  IMrty  sta 
impossible  to  build,  owinf;  to  water  in  the  pite  and  the  gt«at  diOi 
dratDAge.  Beyoud  tUe  old  pits  the  material  waa  eatarated,  and  I 
■ible  to  taiuidle  it  with  shovels,  teama  could  not  be  employed  at . 
abort  time  would  loosen  tbe  soil,  and  sink  In  it  to  their  shonMi 
too  great  for  economical  whoclbarrow  work.  In  order  to  oontint 
subcontractor,  Jameii  Cuy,  devised  a  boiating  machine  that  waa 
November  24,  ISHS,  in  caiijun<:tion  with  cars,  and  which  proved 
the  many  breakdowns,  due  to  faulty  design.  Under  tbe  conditlt 
time  it  woulil  have  worked  to  advantage  if  the  f^mework  had  b 
to  resist  tbe  strains  to  which  It  was  subJeotAd,  as  demonstrate 
ttetweeii  the  breakdowns.  Tbe  great  difficulty  experienced  waa  t 
iuK  of  the  frame  supporting  tbf  carrying  apparatus  and  car  bodii 

New  pita  were  mnrle  just  beyond  tbe  old  and  a  track  laid  chenc 
enlargement,  with  tbe  nereaaary  switrhee,  etc.  Spanning  the  pru 
was  a  frame  composed  of  two  uprights — one  on  top  of  the  levte  a 
base  of  the  elope — Bup]Jorting  a  truitsed  liemu  that  in  turn  tuppor 
fuble  on  which  It  traveled.  Thin  I'rami^work  reate  i  on  tracks  at 
levee,  and  was  moved  as  the  enlargement  waa  canied  forward, 
also  on  a  track,  moved  slightly  in  advance  of  the  frame.    The  mi 

The  cars  were  filled  by  shoveling  the  earth  into  them  by  han 
pit.  'Illey  tlieu  traveled  by  gravity  beyond  the  center  of  the  old 
were  pulled  by  mul«H  to  the  toe  of  ihe  slope  of  tbe  enlargement, 
device.  The  carrier  clutch  was  lowen'd.  Isstened  to  the  car  body. 
hoisting  cable,  carried  forwanl  and  dumped  at  the  cleeired  poii 
the  trucks  to  be  refllted.  Tbe  accompanying  sketch '  and  foltowii 
report  of  Inspector  J.  8.  Allen  give  more  fully  the  details  of 
applianoes  employed: 

"  December  15, 1898.  I  have  the  honor  to  mall  you,  under  sepai 
of  the  maohine  in  use  by  snbcontraclura,  Gary  Brothers,  on  Loni 
submit  herewith  a  report  as  to  the  coiietruction  and  working  of  tb 
of  a  beam  90  feet  long  ninde  of  six  2  by  12  inch  pine  plauksplacei 
and  firmly  bolted,  the  planks  being  so  cut  as  to  break  jointa  at  o 
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kI«8  that  open  antomatioally  upon  dumpinff.  These,  however,  are  for  the  other 
lachine  that  he  conteinplates  puttiDg  up,  and  which  will  be  built  on  stronger  lines 
imn  the  present  one.  The  oars  are  all  of  pine,  but  shor.ld  be  of  seasoned  oak  or  of 
on.  In  a  haul  of  this  length  the  machine  will  keep  22  cars  busy,  they  being  loaded 
f  men,  30  of  them  being  employed  on  an  average,  distributed  as  follows:  Eighteen 
tftdinf^  cars,  4  drivers,  3  track  men,  and  5  at  the  machine,  including  the  engineer 
id  foreman.  I  find  that  since  work  began  they  have  handled  11  cubic  yards  per 
lan,  but  for  a  week  or  ten  days  after  the  start  they  did  poor  work  and  stopped  often 
>  make  changes  and  to  correct  defects.  I  have  hurried  them  lately  and  tind  that 
ley  now  move  about  35  cars  to  the  hour,  which  would  give  abuut  15  yards  to  the 
lan  or  470  yards  for  the  machine.  Since  I  obtained  my  data  for  drawings  they  have 
lade  several  improvements,  notably  in  the  arrangement  of  the  first  pulley  from  the 
agine.  He  will  also  change  the  place  of  clutch  for  the  other  machine  so  as  to 
^commodate  the  larger  oars,  and  open  the  end  gate  upon  dumping.^' 

Mr.  Allen  estimates  that  under  favorable  conditions  470  cubic  yards  can  be  moved 
mr  day  by  this  machine.  Under  the  conditions  that  existed  at  Longwuod,  with  30 
en  and  4  teams,  this  will  be  about  $60  per  day,  including  all  expense,  or  about  13 
mts  per  yard. 

'Xhe  shrinkage  required  on  this  machine  work  was  at  first  20  per  cent,  but  after- 
Aids  reduced  to  15  p<*r  cent,  in  view  of  the  fact  that  in  emptying  the  material  fell 

'Che  first  layers  of  the  enlargement  ten  or  fifteen  feet,  tamping  itself  very  oonsider- 
»ly.  Stakes  were  set  for  the  purpose  of  determining  the  shrinkage,  but  the  rain 
B«bed  the  top  of  the  levee  down  to  each  an  extent  that  no  comparison  or  report 
aid  be  made  other  than  a  general  statement  that  the  material  in  this  machine  work 
»ms  to  have  shrunk  very  little.  It  may  be,  though,  that  the  shrinkage  is  slow, 
d  in  time  this  untamped  work  will  show  considerable  change  in  section,  as  the 
B^elbarrow  work  in  Arkansas  did  during  the  flood  of  1897,  four  years  alter  con- 
-vaction. 

C*^  iii  the  purpose  of  the  subcontractor  to  use  a  steam  shovel  or  scraper  for  filling 
D  «a's  at  the  pits,  thus  doing  away  with  the  slower  and  more  expensive  m**thod  of 
oveling  by  hand.  He  is  also  experimenting  on  a  scraper  worked  by  cable  and 
MMn  that  will  place  the  material  directly  in  the  levee  without  resort  to  cars  or  other 
t^xmediate  appliances. 
A.m  the  levees  are  forced  back  from  the  higher  ridges  by  caving  banks  and  become 

Sweater  section  and  height,  the  question  of  their  construction  by  machines  of 
"Oater  magnitude  and  efiiciencv  than  the  wheel  scraper  becomes  very  pertinent, 
I4l  Iheir  use  raises  (questions  of  change  in  specifications — shrinkage,  perhaps  rolling, 
i&. — that  are  very  important.  To  my  knowledge  three  methods  besides  theordi- 
ivy  ones  of  teams  and  wheelbarrows  have  been  employed  in  the  constructiun  of 
>^«ee  on  the  Lower  Mississippi  River.  They  are  by  New  Era  graders,  by  the  machine 
iMciiljed  above,  and  by  hydraulic  dredges.  The  latter  is  not  feasible  in  this  dis- 
not,  or  indeed  at  any  point  above  the  mouth  of  Red  River,  and  very  few  below  on 
^  Mississippi  River.  Levee  building  by  means  of  hydraulic  dredge  requires  the 
iiv^e  to  be  near  the  river  and  the  material  pumped  suitable  for  construction.  It 
i3>o  requires  timber  obstructions  to  prevent  the  material  from  flowing  off,  and 
faMnres  the  erection  of  but  a  small  portion  of  the  base  of  the  levee. 

The  New  Era  graders  used  on  the  levee  board  loop  just  above  Greenville  during 
^  past  season  proved  unsatisfactory,  partly  because  of  the  very  wet  weather  and 
9my  the  very  tough,  Inmpy  material  handled.  From  two  to  three  graders  were 
**ed.  each  requiring  16  mules  and  3  men.  Seven  wagons  were  used  per  grader,  each 
yigon  holding  a  little  over  a  yard  of  earth.  One  driver  was  required  for  each  wagon. 
Anreman  and  two  or  three  men  to  dress  the  dump  were  also  employed.  Before  the 
^tnk>t  was  completed  an  outfit  of  wheel  scrapers  was  substituted  for  the  graders 
M  wagons. 

Mr.  Andrews,  leyee  board  inspector,  estimates  that  the  graders  moved  about  400 
•Wc  yards  per  day. 

Od  the  St.  Lawrence  Power  Company's  water-power  canal,  near  Massena,  N.  Y.. 
JVeh  was  nnder  construction  in  1898,  the  New  Era  and  Western  graders  averagea 
*0O  to  800  cubic  yards  per  ten- hour  day. 

^Aaeraper  well  adapted  to  levee  construction  was  also  used  on  that  work,  and  is 
2j|*Mibed  in  Engineering  News,  December  15,  1898.    It  averaged  24  cubic  yards  per 
2^.    The  capacity  of  pan  or  bucket  was  3  cubic  yards.    The  engine  was  12^  by  15 
^N^  tod  Uie  span  of  the  cable  way  between  the  supporting  towers  was  720  feet. 
•  •  •••«»• 

As  before  stated,  with  the  increase  in  height  of  levee  the  introduction  of  modem 
*BMiT^ngand  oonveving  machinery,  such  as  was  used  on  the  Chicaf^o  drainage  canal, 
JNitnow  employed  in  other  parts  of  the  coantry,  is  to  be  expected  in  the  near  future. 
Wtraetort  are  at  the  present  time  figuring  on  cheaper  methods.  The  steam  shovel, 
^MlaTeTi Inclined  conveyor,  swinging  and  revolving  derrick,  cable  conveyor,  steam 
•lidlim  ahain  accftper  and  conveyor  can  all  possibly  he  oaed  to  advaiitage 
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in  leree  oonstmction  where  the  material  moTed  per  station  and  the  magnitude  d 
the  contract  will  warrant  their  adoption. 

New  Uvem  required.— The  new  work  that  will  probahly  he  required,  owing  to  tb 
caving  of  the  hank,  is  as  follows: 

CDUojnd 

Rirerton  Loop,  with  hanqnettes,  stations  1590-1660  (400  L.) 21ft,  01 

Baleshed  Loop,  without  banqnettes,  stations  3135-^10  (587  L.) 162,54 

As  hefore  stated,  it  is  possible  that  one  or  two  short  loone  will  be  required  nei 
Jenkins  Land  ing  (433  L. ),  but  it  is  hoped  that  low  water  will  bring  favorable  changa 
making  tliem  unnecessary. 

Preliminary  lines  have  been  run,  one  east  of  Lake  Bolivar  (417  L.)i  leaving  oi 
CatHsh  Point,  and  one  east  of  Five  Mile  Lake,  leavins  out  Arcadia  (558  L.)*  ui 
thirty  or  more  valuable  plantations  in  the  lower  end  of  Issaquena  Connty. 

The  land  thrown  out  would  be  approximately  22  and  30  square  miles,  and  tt 
yardage  in  the  new  lines  2,000,000  and  1,500,000,  respectively.  Tnere  is  no  immedisi 
need  for  these  line%  and  changes  in  the  river  mav  make  their  adoption  entiral 
unnecessary  for  some  years  to  come,  but  with  a  continuation  of  the  present  and  psi 
action  of  the  river  in  the  vicinity  of  the  Lake  Bolivar  crossing,  Station  3200  (434  L 
and  south,  and  in  the  Fi tiers  to  Shiloh  and  Albemarle  to  Chotitfd  reaches,  these  shoi 
lines  seem  to  be  the  only  ultimate  solution  of  the  problem. 

Your  project  for  the  expenditure  of  the  $247,000  allotted  by  the  oommission  tk 
levees  in  this  district  for  the  season  of  1899-1900  is  in  accordanoe  with  your  sta^ 
menty  as  follows: 

Below  GreenvilU. 


Stationt. 


811-000 

2H'R-3I35 

8i:t5-:<200 

8210-6280 


Kind  of  work. 


Biinqnett«... 
KnUrfcement 
New  levee  . . . 
Topping 


Saserved  ftir  engineering,  repairs,  ate. 


Cable 
yarda. 


73.000 
SIR,  000 
103,000 
U7,300 


Price. 


Cort. 


lau 

$10.* 

.18 

m,» 

.12 

ifl.» 

.25 

m,9* 

ir.si 

4it0O 


M7. 


About  15,000  yards  will  have  to  be  added  to  the  above  for  topping  on  the  £a?i0 
Lake  line. 

No  work  bv  the  Government  above  Greenville  is  oontemplated,  the  expsctiti^^ 
being  that  the  levee  board  will  be  able  to  construct  the  Riverton  Loop  sod  i^ 
topping  and  enlargement  as  may  be  necessary  to  bring  the  line  to  agradoS^ 
above  1897  water,  and  construct  such  banquets  as  are  essentisii  as  follows: 


Btationa. 


0-100 

1340-1400. 
1810-1830. 
1870-1980. 
1500-1050. 
2002-2612. 
2880-20UO. 
8880-^78. 


Kind  of  work. 


Bananette 

:!I!!do!I""™I!IIll! 

do 

Riverton  Loop 

Topping,  0.5  to  1.5  feet. 

Topping,  0.5  foot 

Topping,  0.6  to  2  feet... 


Coble 
yards. 


40.000 

10.16 

80,000 

.10 

10.000 

.10 

1ft.  000 

.10 

116.000 

.14 

88,800 

.26 

240 

.26 

87,884 

.25 

Price,     d* 


Other  banquettes  should  be  added,  if  within  the  means  of  the  board, 
is  enlarged  instead  of  being  topped,  the  ai>proximate  estimate  will  be  i 

From  Station  0  to  Riverton  Loop,  inclusive,  as  above......  .•••••  ••••••« 

Enlargement,  Stations  2092-2612 250, 000  cubic  yarda. 

Enlargement,  Stations  2880-2900 5, 000  on  bio  yards. 

Enlargement,  Stotions  3930-4168 144, 000  onbic  yards. 

889, 000  cnbio  yaxda^  at  IToents 


Ifthiilet* 
isfoUowt: 
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ixtensiTe  topping  has  b«eii  done  by  the  levee  board  below  Greenville,  as  thown 
h»  record  or  their  work;  also  considerable  repairs  and  dike  construction.  The 
ping  is  generally  not  over  2  feet  above  the  1897  water.  In  acoordance  withyoar 
jeel  nearly  all  this  topping,  from  Station  3210  to  the  lower  end  of  the  Eagle 
ke  line,  wUl  be  ooverea  by  Government  topping  to  the  3-foot  grade  with  4-foot 
wn. 

*he  total  expenditures  by  the  levee  board  during  the  year  ending  May  1  is  given 
the  assistant  engineer,  Mr.  Somerville,  as  follows : 

reeeonstrnction,  inclndtng  topping,  not  inclnding  retained  percentage. $108, 718. 23 

^h-water  expense,  inolnding  short  loop,  Albemarle 5,811.53 

{ht  of  way  condemnation,  etc •• 63, 218. 28 

Total 177,748.04 

llEPAinS  AND  TOPi^ING. 

Kepaiis  to  wave  wash  were  made  in  the  district  above  Greenville,  and  a  small 
onnt  of  topping  done  by  day  force  below  Greenville.  All  other  work  is  recorded 
fthe  table  of  constrnotion  accompany  in?  this  report.  Wave- wash  repairs  were 
;«8sitated  by  the  cutting  of  the  river  slope  of  the  new  enlargement  anring  the 
li  water  of  1898,  and  also  at  some  points  by  the  rain  wash  on  both  sides.  The 
owing  table  gives  the  cost  of  these  repairs,  eto. : 

Above  Greenville, 


m. 
tit. 


-<U4. 


Kind  of  work. 


Price 

team 

perd*y. 


Wsvewsah 
do 


\....do 


$4.40 
8.95 

4. 25 


Yards. 


4,020 
0,0'iO 

2,188 


Total 
cost. 


$1,001.07 
2,085.60 

637.60 


Yards 

per 

team. 


20.8 
10.4 

14.2 


Coat 

per 

jitrd. 


22.2 
21 

20.0 


Oontimoter. 


H.F.WatkiBS. 
P.  F.  Lamb. 

Hogh  Morgan. 


^wenty-fonr  stations  were  sodded  at  a  cost  of  $13.75,  or  about  67  oents  per  station. 

Below  OreenviUe. 


Slalkma. 

Kind  of  work. 

Price 

team 

per  day. 

Yards. 

Total 
eoat. 

Yarda 

per 
barrow. 

Cost 

per 

yard. 

Remarks. 

TopTiln  ff  ........ . 

)  Wheel- 
bar* 
rowB. 

8,260 

I80L06 

7 

(UnU. 
27.4 

rGovemraent  fores 
to   be  deducted 
from  oon  tract* 

•«• 

Filling  holes 

ToDDinff......... 

*''Ki'***e  •■•.••••• 

fkk  inolndes  f^eii^ht  bills  and  all  expense. 

Rbis  latter  work  is  indnded  in  the  statement  of  oonstrnction  on  regular  oontraots. 

WIEBD  CUTTING. 

%•  weed  entting  dnring  the  year  above  Greenville  was  done  by  (Jovemment 

IS  aad  below  Greenville  by  contract.    That  above  Greenville  was  cat  partly  on 

» side  only,  owing  to  enlargement  contracts  under  oonstmction,  and  part  on  both 

M.    Some  new  work  required  no  catting. 

Hi  the  entire  line,  from  Stations  0  to  4618,  4,267  stations  were  cut,  at  a  cost  of 

&08.1O|  or  84.4  cents  per  station. 

Mow  Greenville  a  contract  was  made  and  the  weeds  cut  from  Stations  2108  to 

0  (2,748.81  stations),  some  stations  being  omitted,  as  above,  for  30  cents  per  sta- 
ll, or  total  expenditure  of  $824.50. 

1  maintaining  the  levee,  weed  cutting  is  very  essential,  as  it  induces  a  good 
mth  of  grass,  which  adds  greatly  to  the  strength  of  the  slope.  Below  Green- 
lo^  oo  the  enlargement  under  contract  in  l>«98t  the  contractors  were  required  to 
i  Umi  weeds  and  sod  on  the  baok  slope,  thus  doing  away  with  the  necessity  of 
Mbg  thftt  portloii  of  the  line. 


< 
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HIGH  WATER  1899. 

The  high  water  of  the  present  year  came  mainly  from  the  Ohio  and  ita  tribatarieiy 
the  Upper  MissisHippi,  Miiwoiiri,  Arkaniiaa,  and  White  contributing  very  little.  It 
was  generally  wore  than  3  feet  below  the  highest  water  ami  of  short  duration  in 
this  district.  At  Cairo  it  remained  near  the  crest  for  about  sixteen  days,  and  reached 
a  stage  of  46.2.  The  only  high- water  work  necessary  was  sack  in ;(  to  prevent  ware 
washy  the  maintenance  of  sack  and  bmsh  revetment  at  end  of  dikes,  general  watch- 
ing, and  the  constniction  of  two  small  protection  leveea,  one  by  the  GoTemment  and 
one  by  the  levee  board. 

The  levee  board  paid  for  all  high-water  labor  except  on  the  protection  loop  at 
Shiloh  Landing,  the  Government  fnmishing  the  materials,  sacks,  lumber,  etc.  Where 
the  Government  had  insi>ector8  and  rodmen  employed  they  superintended  the  high- 
water  operations. 

The  district  was  divided  as  follows: 

Coahoma  County  line  to  Kutaw,  under  supervision  "of  levee  board. 

Entaw  to  Greenville,  under  supervision  of  Government;  J.  D.  Van  Meter,  inspector. 

Greenville  to  Station  2300,  under  supervision  of  Government;  A.  M.  Toad  and 
J.  S.  Allen,  iuHpectors. 

Stations  2300  to  3980,  Fitlers,  under  supervision  of  levee  board. 

8tatii»n  3980,  Fitlers,  to  Station  4400,  Axcadia,  under  supervision  of  Gk>vemment; 
G.  G.  Smith,  inspector. 

Stations  4400  to  5100,  under  supervision  of  levee  board.  ^ 

With  the  exception  of  the  Longwood  front,  where  the  front  slope  of  the  levee  was 
very  steep,  on  the  levee  under  Government  supervision  practically  no  high-water 
work  pro))er  was  done  and  little  or  no  material,  sacks,  etc.,  used. 

The  accompanying  table  gives  the  materials  used  and  the  cost  of  high- water  work 
obtained  from  the  levee  board  officials. 

The  revetment  at  end  of  dikes  above  Greenville,  placed  by  the  levee  board,  though 
not  subjected  to  a  great  current,  as  would  have  been  the  case  with  the  water  3  feet 
higher,  proved  very  substantial  and  e£feotive.  They  were  constructed  in  the  usual 
manner  of  a  layer  of  brunh  covered  with  sacks  filled  with  earth. 

As  the  new  loops  at  Hays  Landing  and  Albemarle  (the  latter  under  construction 
by  the  levee  board)  had  not  been  completed  before  the  high- water  season,  it  became 
neccHsary  to  construct  temporary  ones,  on  which  to  fight  a  high  water  if  one  came. 
Two  were  put  up,  one  by  the  Government  just  above  Shiloh  and  one  by  the  levee 
board  at  Alliemarle.    These  were  completed  before  the  water  came  over  the  bank. 

The  caving  continued  at  Shiloh  during  high  water,  threatening  the  line  below  the 

f protection  loop  constructed  before  the  rise,  necessitating  an  extension  of  the  first 
oop.  A  sketch  ^  showing  the  bank  line  before  active  caving  began  and  at  the  pres- 
ent time  accompanies  this  report.  The  conditions  were  very  unfavorable;  the  water 
against  the  front  levee  and  a  pond  of  seep  water  behind. 

The  first  temporary  loop  was  com))letea  about  March  25  and  from  that  date  until 
April  13  the  caving  was  not  alarming ;  indeed,  rather  the  reverse,  insuring,  I  thought, 
the  permanence  of  the  front  line  during  the  nigh  water. 

April  13,  however,  the  caving  became  very  active,  and  as  the  center  of  the  front 
levee  was  but  about  300  feet  distant  at  the  nearest  point  and  the  bank  caving  from  25 
to  30  feet  in  a  day  1  deemed  it  advisable  to  construct  another  loop,  in  spite  of  the  g^reat 
difticulty,  and  obtained  your  approval  for  the  same. 

April  14,  Mr.  Robert  Johnsen^s  (subcontractor)  force  of  teams  was  employed  at  $4 
per  day  including  all  labor  and  work  commenced  with  51  teams.  Thirty-tive  drag 
scrapers  were  used  at  first,  but  afterwards  they  were  given  up  and  wheel  acrapen 
employed,  dry  material  being  carried  from  the  old  levee  on  to  the  new.  An  average 
of  84  teams  and  over  161  wheelbarrow  men  were  used  per  day.  The  entire  number 
of  labortTs  being  about  300  per  day  and  the  levee  containing  about  17,900  oubic 
yards,  practii-ally  finished  April  22.  A  levee  of  small  section  on  which  a  high- water 
tight  could  have  been  made  was  up  at  10  o'clock  on  the  night  of  the  19th,  or  five 
days  after  beginning  active  operations.  This  was  raised  and  enlarged  to  a  section 
between  9  and  10  feet  in  height,  with  about  7- foot  crown  and  slopes  avera^ng  about 
2^  to  1.  In  course  of  construction  much  ditching  had  to  be  resorted  to  m  order  to 
drain  off  the  seep  water.  The  planters  in  the  neighborhood  cooperated  promptly  at 
my  request  by  requiring  their  farm  hands  to  man  the  wheelbarrows,  and  their  man- 
agers to  act  as  foremen.  Permission  was  obtained  from  the  governor  by  Mr.  L.  C. 
Dulaney  to  use  the  convicts  employed  on  Dulaney's  plantation  in  the  emergency. 
Seventy-five  men  were  procured.    The  convict  force  was  paid  by  the  levee  board. 

A  quarter  boat  and  two  barges  were  n8e<l  and  about  60  laborers  from  Greenville 
emfdoyed  in  addition  to  the  others  mentioned.  The  laborers  subsisted  were  paid  $1 
per  day ;  those  subsisting  themselves,  $1.25.  Subaisteuoe  cost  28.4  cents  raw  and 
31.6  cents  served. 

^  Omitted. 
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kborera  aud  their  bosses  did  remarkably  faitbftil  and  effioient  work, 
made  a  much  poorer  showinff. 

ng  statement  gives  the  detaHs  of  the  work,  cost,  etc.  Inspector  G.  G. 
is  assistants,  C.  J.  Cuney,  George  Stephan^,  and  M.  J.  Pilcher  deserve 
endation  for  their  untiring  energy  and  faithfulness  day  and  night  in 
lese  hi^h-water  operations  under  the  most  trying  and  difScolt  condi- 
aorganized  and  unskilled  labor : 

nng  ooai  of  high-water  protection  loop  at  Shilch  Landing,  Misa,,  April,  1899. 

d  Robert  Johnsen $3,328.00 

id  Shippey  &  Kilpatrick 36.00 

lading  all  labor,  etc 2,145.76 

atence  on  quarter  boat 225. 61 

ies  on  quarter  boat 22.29 

ved,  34,188  feet  B.  M.,  worth $458.89 

Tied,  33,228  feet  B.  M.,  worth 445.93 

12.96 

g 223.70 

6,994.32 

levee,  17,901  cubic  yards;  cost  per  yard,  not  including  convict  force, 

I  force  furnished  by  the  levee  board  that  worked  amounted  to  164  days' 
should  not  cost  over  $400.  Bills  for  the  latter  have  not  yet  been  sub- 
levee  board. 

ost  of  team  and  barrow  work,  not  including  sabsistenoe,  transportft- 
dxpenses,  are  as  follows : 

Team  work, 

ork  done 53 

loved  by  teams 9, 545 

of  teams 841 

teams,  at  $4 $3,364 

►er  team 11.34 

,  cents 35.24 

B8  all  teams  on  work;  those  handling  brush,  barrows,  planks,  etc. 

Wheelbarrow  work. 

[Inclading  convicts.] 

ork  done 47 

loved  by  barrows 8,356 

of  barrows 1,292 

barrows  at  $1.25 $1,615 

»er  barrow 6. 46 

,  cents 19.38 

ds  moved  by  convicts 1, 386 

iber  of  convicts 300 

'ds  per  oouvict 4.62 

8EBPA0B  ODSERVATION8. 

ligh  water  subsided  the  levee  was  examined  carefully  throughout  the 
',  for  the  purpose  of  observing  the  effect  of  the  water  on  the  material  of 
»er  and  the  land  directly  behind  it,  with  the  result  shown  in  the  aocom- 
>.*  It  may  be  briefly  stated  that  the  water  was  too  low  and  of  too  short 
reduce  much  eflect  on  the  embankment  or  the  foundation.  Generally 
re  was  no  seepage  on  the  back  of  the  levee,  bnt  the  ground  was  satn- 
places,  as  it  generally  is,  for  distances  varying  with  the  local  conditions, 
nage,  etc.  The  information  gained  can  be  of  little  value  in  determin- 
section  will  be  subjected  to  in  a  really  high  water  and  what  the  effect 

suggested  that  the  specifications  be  modified  so  that  contraotors  would 
od  lor  all  ditching  at  the  cost  per  yard  bid  on  the  embankment;  thia 

1  Omitted. 
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I  tbink  is  very  den! rn hie.  The  engineer  shonld  have  the  anthority  to  reqnira  the 
contractor  to  cut  hik  h  ditcheB  as  lie  deemed  necessary,  paying  him  as  stated.  Under 
the  present  regulation  much  troiihle  is  experienced  by  ihecoiitrairtorsrefnHing  to  do 
necesBary  dr»ina;;e  because  of  the  extra  cost  that  they  had  not  calcalated  on  io 
submitting  bidR. 

I  denirt*  to  reiterate  what  I  have  nrged  in  other  reports,  i.  e.,  the  prevention  of 
damage  done  by  using  the  top  of  the  levee  as  a  roaa.  The  recent  survey  aboYe 
Greenville  shows  nnuierous  places  where  the  crown  has  been  cnt  down  over  a  foot 
in  a  short  time,  at  one  place  by  hauling  logs  on  the  levee,  and  at  others  by  riding 
and  driving  on  it. 

Lines  of  postM  have  been  placed  across  the  levee  by  the  Government  dnring  the 
year  at  intervals  of  about  n  half  a  mile,  and  the  levee  board  officiab  have  promioed 
to  bave  those  driving  on  the  levee  sirrested  and  pronecuted,  all  to  do  eflfeot.  The 
posts  in  many  places  are  cut  off  or  pnlled  up,  and  the  people  using  the  levee  aa  s 
roadway  are  not  prosecuted.  Refusal  by  tlie  Qovemment  to  spend  money  in  the 
couHtruction  of  levees  unless  their  maintenance  unimpaired  by  wagon  travel  is 
guaranteed  would  probably  cure  this  evil. 

The  money  expen<led  during  the  year  is  shown  in  the  aecompanying  statement* 
The  totals  are  as  follows : 


Cost  of  onnstniction 

Maiiitenaiice  and  rep.ilni 

Sngineeriiig,  inspection,  etc. 


$3.54. 245. 10 
10, 974  .19 
23.984.113 


Peroeat 


ft 
f 


ToUloost 398,204.12  ' 

This  includes  $743.90,  charged  to  the  dintrict  by  Mr.  Hider  for  steamboat  inspec- 
tion trips  durinjr  the  year. 

jS'ew  repairn. — The  loss  to  new  levees  by  wave  wash  and  preventing  the  growth  of 
sod  during  the  high  water  will  be  replaced  by  the  contractor  or  hired  fc»rce  during 
tlie  coining  seanon.  It  is  impossible  to  state  the  exact  extent  of  this  work  until  the 
water  falls  farther. 

surifft  of  levee  above  Greenville. — The  levee  from  the  Coahoma  Connty  line  has  been 
remeasiired  in  the  last  two  months  and  iron  stakes  and  red  stakes  set.  All  benches 
have  been  tested  and  elevations  of  iron  stakes  and  top  of  levee  obtained.' 

AIho,  cross  sections  every  500  feet  have  been  noted  and  notes  of  topography  and 
drainage  Hecured  for  use  in  estimating  future  enlargement  and  new  work.  Tne  total 
cost  of  the  work  was  as  follows: 

Surrey f  ttationt  .0  to  4S8o  above  Greenville. 

Party  February  20  to  April  24,  payroll $408.69 

Team 186.00 

Traveling  expenses  of  recorder  and  rodnian 122.96 

Cost  of  new  iron  bench  marks 96.00 

Freight  b'lls  on  team,  etc 7.50 

Total 82LU 

Owing  to  the  high  water  it  was  impossible  to  measure  some  of  the  sections  on  the 
river  side.  These  mejisurements  will  be  made  at  a  probable  additional  oost  of  aboat 
$130.  making  the  total  cost  about  $ii50. 

The  levee  measured  was  81  miles  in  length,  making  the  cost  per  mile  to  date  aboat 
$10.  More  than  60  per  cent  of  this  cost  was  chargeable  to  locating  the  iron  benohee, 
etc.,  and  the  delay  caused  by  their  placing. 

From  the  notes  obtained  on  this  survey  a  profile  is  being  made  which  will  show 
all  intormation  pertaining  to  the  levee  at  the  present  time. 

A  map,  giving  new  enumeration,  will  be  submitted  as  soon  as  the  profile  ia  com- 
pleted. 

This  report  is  accompanied  by  the  following  statements  and 

Statement  of  details  ot  construction  during  the  year. 

Statement  of  seepage  during  high  water.^ 

Stat-ement  of  expenditures.^ 

Statement  of  rainfall. 


• 


1  Omitted* 
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tttancat  of  leyee  board  ooDstmotion  and  oxpeDditorM. 

ap  showing  backwater  at  lower  end  of  district.' 

ap  showing  change  in  bank  line  at  Sbiloh.' 

rofile  of  hiffb-water  grade.' 

rawing  of  noisting  machine  used  at  LongwoodJ 

isioeordance  with  your  verbal  inBtrnctions  the  map  of  the  district  showing  the 

Bges  in  alignment,  new  lines,  eto.,  is  omitted* 

YooxB,  lespectfolly, 

H.  St.  L.  CoppAb, 
Ai9i9tani  Engineer. 
Sapi.  H.  C.  NxwcomcB. 

C9rp9  ef  JCngineen,  u.  8.  A. 


Satm/M  at  ChreenvilUf  Mist, ^  from  January,  1886,  U>  April,  1899,  inoliifiviL 


1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1882. 

1888. 

mn ..• 

IneheM. 
7.30 
5.51 
5.59 
4.76 
1.20 
4.81 
2.89 
2.99 
2.98 
2.81 
6.89 
2.97 

Ineh£9. 
8.62 
4.41 
2.74 
1.99 
8.13 
4.28 
5.62 
2.20 
8.61 
8.76 
.97 
6.04 

Intihn, 
6.11 
2.41 
9.88 
1.65 
4.54 
8.95 
2.28 
10.89 
2.69 
1.61 
8.89 
8.89 

InehM, 
4.89 
2.71 
1.85 
2.60 
4.03 
7.09 
4.50 
1.86 
4.05 
.40 
6.92 
1.05 

Inchet. 
4.98 
6.80 
6.68 
11.01 
4.67 
2.81 
2.23 
2.09 
4.94 
2.79 
1.48 
8.94 

InehM. 
8.79 
8.88 
4.48 
8.24 
8.42 
3.02 
12.82 
2.44 
1.54 
.86 
5.40 
8.40 

5.59 
8.60 
8.91 
9.74 
2.93 
2.54 
9.25 
8.50 
6.96 
.80 
2.44 
6.54 

InehM, 
4.63 

5«;::    ;::::. 

5.27 

i!r:./.:i."r.;::..::.;:....... 

2.70 

rU 

6.69 

f  ,„„, 

7.39 

Mu 

6.59 

(7........... 

2.83 

Sx::::  :;:::; 

2.87 

S5i::::::::;;::::::;:;:::::: 

2.67 

•tar 

.84 

pwb«r 

6.84 

1.87 

IMsl ... 

50.15 

42.87 

53.29 

40.95 

63.87 

51.24 

57.80 

48.69 

1894. 

1895. 

1896. 

1897. 

Mean  12 
yeftrt. 

1898. 

1899. 

mn 

Inchet. 

7.23 

3.18 

8.98 

4.08 

.57 

.83 

5.15 

6.88 

1.77 

1.36 

.34 

4.24 

Inch«9. 
6.33 
1.25 
7.37 
1.70 
1.88 
11.28 
4.61 
6.02 
.32 
1.32 
3.72 
3.57 

Inehe: 
2.59 
4.93 
7.77 
2.30 

.92 

.92 
1.25 
1.44 

.71 
2.89 
5.68 

.29 

Inehet. 
4.50 
4.21 
11.37 
1.97 
6.19 
1.09 
4.43 
2.72 
.02 
1.75 
8.67 
9.12 

Inehn, 
5.18 
4.85 
6.10 
4.14 
8.36 
4.02 
4.74 
8.66 
2.68 
1.68 
8.89 
8.91 

8  88 
8.05 
8.13 
4.18 
8.28 
2.40 
1.69 
7.95 
5.75 
6.03 
4.68 
1.49 

Inehn. 
5.38 

mirr 

4.41 

Nk 

5.44 

rO 

2.24 

f , , 

i 

f 

Ml 

Cber ...... ;..::...:.:: 

ikm 

^L^ 

fMsl....................s.a.. 

42.61 

48-87 

81.64 

51.01 

47.66 

52.01 

* 

^Omittsd. 
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LtBM  mtrkiuLotMrTiuMLwMiMrM,  Mag  l,a9S,t»  lit9 1,099. 


b  S.M1  ouUe  yard*  mavsd  by 

Bespectfully  inbinitted. 

Gbskmvillk,  Miss.,  Jfay  1, 1839, 


ihlns  and  un.       d  002 


yardi  movad  bj  w 

H.  8t.  L.  CoPFti,  JffwteKl  £iifJiMN-. 
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lUvMtKmttrueUoitigtUMUituipptStaUUvM  (mm  Mng  S,  OU,  U  Mag 


»„. 

UI1« 

Cdblo 

Cublo 

Eii™ 
p«lrt. 

ToUlei- 
p««i«l. 

m  . 

B.sno 

B,a») 

MM 

38.464 

3.71)0 

IS.tlO 

si;  a" 

LS4,3HI 

7B,7ia 

Omit. 

»!.(» 

•SS2.45 

■■ss 

II. B 

•'"" 

S!: 

51SL! 

83. 3M 
25.4K 

20*:  OM 

usn 
a,7tK) 

i.B20 

1.346.30 

4.M 

B.4 

SBIIB 

s,4Tg.«a 

*.» 

1,S10.I>0 

"-SS-S 

IJ-B 
16.4 

a.«8t,B3 

4.6a 

II70,«)1 

mw 

Higlt'VaUr  exptnditur»e. 

iai.eto •S,W3.88 

;ion«  3700-4000 1,00&00 

lotii  4250-4360 390.00 

'protection  loop  at  Albemailo 4S9.65 


ly  anbmitted. 

ILLX,  M188.,  May  J,  1. 


6,80L63 

[.  St.  L.  CoppiR,  At»i»lanl  Bngintir. 


BIPORT  or  HR.  K.  O.  TOLUHOSR,  ASBIOTAKT  XiroiNnB. 

OsKENVUXK,  Him.,  May  1,1899. 
I  bare  the  honor  to  snlimit  the  followiug  reporC  of  aperatione  In  the 

a  Levee  district,  Troat  May  1, 1S98,  to  May  1,1899: 

knee  with  inHtriiotions  contained  in  yonr  oironlar  letter  of  Anf^it  10, 

ed  Asaistaut  Engineer  W.  8,  Brown  of  tha  Upper  Tenioa  Levee  diitrict 

I  September  1,  1H98,  thereby  aHsamiug  charge  of  the  entire  district. 

ization  was  believed  to  be  more  e&loient  and  economioal  for  the  admin- 

the  public  Bervice. 

t  ooTere  the  Tensas  Basin  In  Lonisjana  (br  the  period  from  the  annual 

ty  1.  1898,  to  September  1, 1898,  under  the  direction  of  W.  8.  Brown, 

Ut  TBNM8  LBVBK   DISTRICT   (403  TO  606  HILBB  BELOW   CAIRO). 

ct  extends  from  Red  Fork,  on  the  Arliansas  Rirer,  to  a  point  in  Lontsl- 
I  Warrentoti,  Miss.  There  Is  a  oontlnuons  tine  about  172.2  miles  long, 
am  CoHtello'B  Kin,  on  Amcis  Bayon,  atoug  that  bayon  and  Cypresa  Creek 
lalppi  River  (13  miles),  and  tlieuce  along  that  river  to  the  lower  end  of 
459.2  milea), 
ot  is  partially  protected  from  overflow  from  the  Arkansas  River  by  a 

5  along  that  river  from  near  Pine  Dlnff  to  the  foot  of  Lake  .lefferaon. 
utT  to  Red  Fork  the  line  ia  of  comparatively  weak  section,  bnilt  and 
by  local  anthorilies  and  railroad  interests.  From  Red  Fork  to  the  foot 
sreon  (12.4  miles)  the  line  was  bniU  in  1894-IH96  b;  the  United  SUtes 
□dard  section  of  8-foot  crown  and  slopes  of  1  on  3,  withont  banquette, 
raidage  la  this  district  May  1,  1898,  was  about  34,013.1G0  enbio  yards 
itataa  SkTlng  bnilt  about  16,&00,197  oubio  yarda. 
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Daring  the  past  year  there  has  heen  added  to  the  line  ahont  l,456./>90  cnhic  yat^ 

Eaid  for  oy  the  United  States,  and  about  617,082  cubic  yards  paid  for  by  the  Ten^*^ 
laHin  and  Fifth  Lonisiana  districts  and  State  of  Loniaiana. 

The  length  of  line  thrown  ont  by  the  construction  of  the  new  loops  was  alr^^ 
9,400  feet,  containing  about  236,059  cubic  yards. 

Tabulated  statements  of  expenditures  and  work  done  by  the  United  States 
pany  this  report. 

At  the  close  of  the  annual  report  of  1898  the  following  work  was  under  ooni 
for  construction,  the  established  grade  being  3  feet  above  the  high  water  of  1897 


In  A.rkansas  * 
Stations   180-  230,  425  R.  (complete). 
Stations   420-  484,  427  R.  (incomplete). 
Stations   630-  660,  480  R.  (incomplete). 
Stations  1080-1200,  441  R.  (incomplete). 
Stations  1490-1510,  449  R.  (complete). 
Stations  1740-1780,  452  R.  (complete). 
Stations  1810-1941,  466  R.  (incomplete). 
Stations  3160-3185,  496  R.  (incomplete). 


In  Louisiana: 
Stations  (X-  256,  520  R.  (complete.) 
Stations  3428-8560,  583  R.  (incomple 
Stations  4432-4452,  603  R.  (complete). 
Stations  44.'>2-4472,  603  R.  (complete). 
Stations  4472-4492,  604  R.  (oomplete). 
SUtions  4493-4507,  604  R.  (oomplete). 
Stotions  4540-4551,  605  R.  (complete). 


i 


Stationg  1810-1941  (466  R.).—ThiB  work  was  poorly  managed  irom  the  begtnni  ^wmz 
the  contractor  grossly  failing  to  comply  with  tlie  terms  of  the  contract.    The  w  oj} 
was  relet  to  Mr.  Ben  Talley  at  22  cents  per  cubic  yard,  being  an  advance  of  6  c&TttS' 
per  cubic  yard  on  the  contract  price,  thus  taking  up  about  the  retHined  perceDta./;^^ 
The  repeated  heavy  rains  and  rising  river  made  it  necessary  for  Mr.  Talley  to  eat- 
pend  work  in  February,  1899. 

Contracto  Stations  4432-4452, 4452-4472, 4472-4492,  and  4492  to  4507  closing  Big^ 
Crevasse,  have  all  been  completed. 

The  records  of  the  Weather  Bureau  at  this  station  (Greenville)  give  an  excessirfl 
nnmber  of  rainy  days,  which  were  generally  diMtributed  throughout  the  fiwal  yeu. 
The  mean  rainfall  in  August  was  7.9  inches,  and  fn>m  that  time  on  till  Marrh  was 
never  less  than  4^  inches,  except  in  December.  The  number  of  actual  rainy  dayi 
being  1(X),  add  to  this  75  days  to  cover  time  lost  waiting  for  work  to  drv  unt  sn/S- 
ciently  to  resume  operations,  which  will  give  nearly  half  the  year  as  bein£  lost 
Thin  shows  a  condition  which  is  almost  unprecedented  in  the  history  of  levee  ooiM- 
ing,  and  together  with  the  time  lost  by  quarantine  in  the  early  fall  of  1898,  wasth* 
cause  of  contractors,  almost  without  exception,  being  behind  in  closini;  op  tbeir  : 
work,  and  in  the  majority  of  iuHtances  losing  money.  Ample  credit  should  Im^Itcd 
to  nearly  every  contractor  in  the  district  for  excessive  effort  in  the  way  of  dnmag* 
and  other  work  necessary  to  overcome  the  conditions,  which  ettbrts  were  io  msoy 
instances  of  no  avail.  This  extra  effort  and  expense  on  the  part  of  the  coutncttfi 
had  led  to  a  nnmber  of  the  contracts  being  extended  from  time  to  time,  knf^^ 
tion  of  the  completion  of  the  work  within  the  time  first  set  would  have  been  rninooi 
to  them,  and  in  the  nature  of  demanding  what  was  nearly,  if  not  entirely,  impofltiblfl* 

The  contracts  from  Stations  4507  to  4540  and  4551  to  4570  (LouiKiana),  which  were 
awarded  to  the  J.  S.  McTighe  B.  C.  &.  1. 1.  Co.,  have  had  no  work  done  on  them  by  tb0 
contractors  owing  to*the  fact  that  nearly  the  whole  time  since  the  letting  thespr- 
face  has  been  thoroughly  saturated  and  the  deep  and  wide  borrow  pits  mled  viw 
water.  Tbe  contract  time  has  expired  on  this  work.  The  work  from  8tatioo«455l 
to  4570  has  since  been  topped  to  a  grade  3  feet  above  high  water  of  1897  by  J>  '^• 
McClellan  under  informal  contract  with  the  United  States.  Contract  Stations 4507' 
4540  was  partially  topped.  This  work  was  done  nniler  adverse  oonditions,  and  K 
the  river  had  been  stationary  with  favorable  conditions  for  an  early  fall  it  wttto** 
pended  on  April  22. 

On  the  contract  of  Arnold,  DeGaris  &  Co.  Stations  4540-4551  (605  R.),  partof  .^* 
levee  slope  during  high  water  of  1898  slid  partly  away  from  the  crown  on  eacb*io«' 
This  happened  at  the  maximum  rise  of  1898,  and  as  a  sadden  decline  set  ia^^ 
was  suspended,  and  after  being  allowed  to  dr^  out  work  was  recommenced  jj^ 
prior  to  high  water  of  1899,  and  the  levee  finished  up  to  about  net  grade.  ^ 
same  section  then  slid  out  as  before.     Following  this,  permission  was  asksd^ 
relieve  the  contractor  of  this  work.    This  has  been  done  with  yonr  consent.    l*w 
satiHfied  that  the  work  can  be  made  to  stand  if  done  during  a  dry  aeason  and  ail>^ 
time  allowed  for  the  work  to  settle  before  another  high  water,  without  grea^ 
expense  than  the  original  contract  price. 

Bid9  opened  Jul$  6, 1898. 


In  Arkansas; 
Stations  17KO-1810,  466  R.  (Incomplete). 
Stations  1942-2047,  468  R.  (incomplete). 
Stations  .'^00-3500,  505  R.  (incomplete). 
6tatious  3500-3600,  506  R.  (incomplete). 
Stations  3600-8700, 508  R.  (incompleta). 


In  Lonisiana: 
Stations  2411-2500,  im  R.  (ineoinplete). 
Stations  2810-2931,  574  R.  (incomplete). 
Stations  2931-3031,  676  B.  (inoompleta). 
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Bids  opened  Auguei  1£,  1898. 


In  ArkansAs: 
»tioii8  34-  43,  426  R. 
RlioDB  520-  606,  429  R. 
MioDB  605-  630,  430  B. 
itioiM  710-  750,  432  R. 
mions  1200-1240,  442  B. 
itiona  1730-1740,  451  B. 
itjons  2740-2850,  490  B. 
fttiona  2850-3065,  494  B. 
itioDS  3185-3400,  496  B. 
lUoiM  370O<37H0,  509  B. 
ttlons  3100-3160,  494  B. 


(complete). 

(iuoomplete). 

(iucomplete). 

(complete). 

(incomplete). 

(complete). 

(incomplete). 

(complete). 

^complete). 

(complete). 

(incomplete). 


In  Lonisftna: 
Stations  2500-2601,  564  R. 
Siations  3031-3118,  577  R. 
Stations  3118-3197,  597  B. 
Stations  3197-3277,  580  B. 
Stations  3277-3310,  579  K. 
Stations  3310-3328,  582  B. 


(incomplete)* 
(incomplete), 
(incomplete), 
(incomplete). 

i  complete), 
incomplete) 


The  incomplete  work  on  the  above  contracts  was  topped  by  the  contractor  or  at 

I  expense  by  the  Government  in  advance  of  the  hiffh  water. 

rbe  following  bids  were  opened  on  the  respective  dates  given  below  s 

Arkansas. 

Stations  150-214,  405  B.  (complete),  October  15, 1898. 

SUUons  680-710,  431  B.  (complete),  November  11,  1898. 

SUiions  906-931,  438  B.  (incomplete),  November  9,  1898. 

Stations  1240-1490,  444  B.  (complete),  October  15,  1898. 

SUtions  1826-1831,  466  B.  (complete),  August  26,  1898. 

Stations  655-688,  Bed  Fork  extension  (not  begun),  January  16, 1899. 
BMome  906-^Sl  {4S8  B.). — The  onlv  obtainable  earth,  except  at  prohibitory  cost,  is 
I  river  side  of  the  levee.  The  bank  at  this  point  is  very  low  and  earth  can  not  be 
id  imlees  the  river  is  below  the  one-half  stage.  This  work  will  be  completed  in 
Im  late  fall,  the  contracts  having  been  extended.  This  work  is  being  paid  for 
lintly  by  the  United  States,  the  Desha  Levee  board,  and  the  Tensas  Basin  Levee 
Olid. 

hi  Ferk  extemian. — ^At  a  Joint  meeting  of  the  Bed  Fork,  Desha,  Chicot,  and  Ten- 
M  Levee  boards,  they  set  aside  and  placed  to  yonr  order  the  sum  of  $11,000  for  the 
xtansion  of  the  Arkansas  Biver  Levee  from  station  655  to  station  588. 
Of  this  som  the  Desha  County  board  paid  one-eleventh,  the  Bed  Fork  board  two- 
brenths,  the  Chicot  connty  board  three-elevenths,  and  the  Tensas  Basin  board 
^  elevenths. 

Bigk  water  of  1899. — ^The  high  water  of  this  season  was  not  of  a  sufficient  magni- 
Ids  to  canse  anxiety  at  any  point  along  the  entire  line.  Very  little  expense  was 
denied  on  its  account,  and  that  only  as  a  precautionary  measure  in  case  of  danger 
Misssing  to  any  gieat  extent.  The  greater  part  of  the  expense  incurred  was  on 
tud  Levee  and  was  borne  by  the  Fifth  Louisiana  Levee  district. 
Iks  United  States  Government  fnmished  quarter  boats  and  barges  to  quarter  the 
Aor  and  transport  material.  The  qnarter  boats  were  ased,  but  the  barges  were 
«i 
Iks  nuudmnm  gange  readings  are  give  for  1897, 1898,  and  1899. 


1897. 

U8& 

1899. 

&:::::r"/"""///.::"::::::::::::::::::::;::::^ 

51.62 

61.76 

61.0 

40.75 

44.64 

52.48 

49.78 
49.11 
61.18 
48.15 
44.86 
49.4 

48.8 

48.8 

AaaMCitr 

48.6 
48 

■■iiviii».;^r.ii™........i.i^!^i^^^^^^^iiiiiiiiiiii^^^Li;iii.i^^^ii;^iii.i^ 

ibPierldaDee 

4L7 

47.8 

_ 

AsTO  is  always  a  more  or  less  nncertain  feeling  of  anxiety  when  the  river  has 
iMhed  a  fairly  full  stage  fh>m  Pittitburg  to  Vioksbnrg.  It  being  usually  the 
M[ing  np  of  the  winter  season,  and  the  probability  of  heavy  rains  over  the  entire 
iiitrv  drained  by  its  tributaries,  makes  it  incumbent  upon  those  who  have  the 
*V80S  in  hand  to  provide  for  an  emergency  even  before  it  is  imminent.  This,  when 
<B8  before  actnal  danger  is  at  hand,  when  compared  with  the  cost  of  emergency 
'^  with  the  flood  high  up  on  the  levees,  is  ver^  moderate.  To  defer  such  expend- 
tins  would  be  entirely  contrary  to  soima  practice. 

fsftaoately  these  emergency  expenditures  were  very  light  in  the  Upper  Tensas 

4VSS  district  this  season,  and  were  paid  for  by  local  boards  in  most  instances. 

iHiMfs.— In  accordance  with  instructions  contained  in  your  letter  of  April  1, 1 

■iVSMsed  obsenratioos  to  be  made  to  determine  when  it  appears  in  the  back  slope 

f  tkalsree  and  in  the  natural  snrface  beyond.    The  seepy  stations  are  tabolated. 
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The  distance  from  the  levee  rangod  from  a  few  feet  to  3^000  feet.  Snob  observations 
are  very  uuHatii^fiict-ory,  and  the  iiifoniiatiou  acquired  is  not  applicalde  to  auy  pnr- 
posLM>\C('i)t  iu  ih<*  iiniiu!iliate  locality.  Seep  water  has  been  known  to  make  iti 
iijtpoarance  on  tlie  top  of  knolls,  or  ridgen,  and  the  low  |r|-oiind  iniiucdiutely  aroaud 
to  remain  piTtuM'tly  dry.  The  anionut  of  Beep  water  and  the  diBtance  that  it  nay 
a])p(Mr  depends  (^r  the  hydrootatic  proMnre  and  on  the  composition  and  foruiutioD 
of  the  Hulmtnita.  While  the  Kccpa^^e  li:i«  been  very  general,  it  has  been  conliued 
nearly  cutirt'ly  to  the  natnral  Hurtare.  In  some  localities  the  Reepa;;ewaH  said  to  br? 
AvoiHo  thi8  Hcahon  than  in  either  ISii?  or  1<S!)8,  thuuj^h  ihe  hydrostatic  pressure  w:is 
ninch  It'HH.  TIuH  is  tbon^ht  by  some  to  be  due  to  the  fact  that  the  tlood  carried 
little  sediment  as  compared  with  the  two  previous  IIochIs,  and  the  saturated  comii- 
tion  of  th<^  ground  from  frequent  ruins  {generally  distributed  thronghontthe  st'^ftuu. 
It  is  notiroable  that  a  ilood  out  of  the  Arkrinsas  River,  which  is  usually  heavily 
<'har;;ed  with  Hediuieut,  will  not  produce  Hec]>nge  to  the  extent  that  comparatively 
clean  water  like  this  seasons  did.  The  seep  water  this  season  covered  nearly  every- 
foot  of  ^.Tound  from  1  mile  below  Red  Fork  to  the  foot  of  I,nke  JefferFon,  from  the 
base  of  tlie  leve4>  to  :t,HO()  feet  out.  There  was  only  a  moderate  liead  of  water  agiiinit 
the  levee,  from  It  to  Vt  feet.  This  area  had  pretty  generally  distributed  on  it  thoa- 
saiids  of  era\  fish  holes,  their  mud  mounds  appearing  above  the  surface.  While  tlus 
feature  is  worth  noting,  I  do  not  attach  any  special  importance  to  it. 

llifih-uat IT  protection. — Organization  for  high-water  protection  was  begun  by  pot- 
ting on  inspectors  who  covered  the  line  every  day.  The  object  of  this  was  to  detect 
leaks  that  nii^^ht  develop  from  bunowing  animals  or  from  decayed  logs  or  route  in 
tht^  old  defe<*tive  levees.  This  exjiense  was  generally  borne  by  the  local  boards,  the 
<iovernment  su]>]dyin};  material.  The  Government  had  authorized  the  use  of  malt- 
rial  and  tools  on  hand  for  that  purpose.  The  plan  was  one  of  cooperation,  the  local 
boards  re<-ogni/ing  the  fact  that  it  was  l>est  to  employ  men  having  experience  and 
in  every  way  well  qualitied  for  their  work. 

/'lood  area. — The  area  covered  by  the  flood  of  1899  is  small  compared  with  1897 
and  189S.  The  Ilood  water  jiassed  i)etween  Red  Fork  and  Amos  Hayou  levee^attwo 
points,  the  first  l>eiug  at  iMalpus  Ditch,  which  is  about  3  miles  abi>ve  Costello's Gio, 
the  volume  be  in*::  72  teet  wiiio,  with  au  average  depth  of  4  feet;  the  seooud  point 
being  at  what  is  known  as  the  Newman  Slough,  which  is  4  miles  above  Cost«llo's 
Gin.  The  voiiiinc  jit  this  point  was  110  feet  wide,  and  maximum  depth  10  feet.  The 
discharge  throu;;h  these  two  openings  was  carefully  measured, and  found  to  bew,4iX.> 
cubic  feet  p<.'r  second.  The  water  passing  into  Amos  Bayou  this  year  did  not  pat  it 
out  of  its  banks.  The  low  swamps  llooded  to  some  extent,  but  uoneof  tbecidtirated 
land  lying  .south  of  (.'ostello's  Ciin  was  inundated.  Boggy  Bayon  Lake,  back  of 
Arkansas  City,  rest*  about  3  feet,  putting  it  within  about  1  foot  of  the  top  of  the 
banks. 

Outlets  to  Boggy  Bayou, — ITood  water  from  Boggy  Bayou  is  drained  into  Bayon 
Mavou  through  three  channels,  known  as  East  and  \N  e-^^t  Clay  Bayous  and  the  Kalees 
Ditch  (unftnisiied).  I'he  two  Clay  Bayous  are  natural  sloughs,  badly  choked  np 
with  a  thick  growth  of  cottonwoiuf  bushes.  The  Kaleen  Ditch  is  a  small  caoaLw 
about  G,IM)()  feel  in  length,  extending  from  the  lower  end  of  Boggy  Bayou  Lakotoa 
point  in  Dry  Hayou.  about  2  miles  from  where  Dry  Bayon  empties  into  BayoaMa«.on. 
So  it  wni  he  observed  that  the  water  pa.ssing  into  Amos  Bayou  flows  into  Bog:? 
Bayou,  and  from  Hoggy  Bayou  into  Dry  Bayou,  thence  into  Bayou  Ma^'on,  the  latter 
being  the  natnral  outlet  for  all  the  stn*ams  north  of  Ba-nf  Kiver  Cut-off,  which  i» 
betwi'en  the  Mi8jsi.ssi]«pi  Kiver  and  Bayou  Bartholomew.  This  drainage,  which  will 
cost  approximately  ^3ii,000,  should  be  undertaken  at  once  by  the  local  levee  boards 
and  ccmipleted  as  soon  as  practicable. 

The  ArlunmH  Hirer  Levees.— Tins  benefits  resulting  from  this  line  will  alwaj*^ 
limited  until  they  are  either  extended  north  up  Amos  Bayou  from  Costello'a Gin u"d 
south  from  the  font  of  Lake  Jefferson  to  the  mouth  of  Cypress  Creek,  or  areclo^ 
on  the  main  line  imuiediaielv  below  Hoggv  Bavou. 

The  weight  of  data  collected  regarding  this  important  matter  seems  tofa^ortiie 
construction  of  what  is  known  as  the  Dry  liayou  line. 

Surveys  were  made  in  is,si>  to  detcTudne  the  co.st  of  extending  the  line  south  to 
mouth  of  (.-yjiress  Creek,  and  a^ain  undertaken  iu  1899  to  determine  beyond  yerad- 
venture  tlw  solution  of  this  knotty  ])roblem;  but  the  high  water  preVeuted  tuu 
being  tinished.     Hie  work  will  be  again  taken  up  and  completed. 

The  di.scharge  between  these  lines  was  given  in  report  of  1897  approximately *t 
120,0<Kl  cubic  feet  per  second.  This  volume  of  water  during  a  flood  period  of  I'f*^^'^ 
days  is  sutlicicnt  to  destroy  in  a  measure  any  \Jiine  derive<l  from  the  levee ayaiea*^ 
the  Arkansas  and  Mis.sis«ip))i  rivers.  This,  it  seems  to  mo,  should  receive  propip| 
attention  from  the  Mississip^ii  Hiver  Commission  and  the  local  levee  boards.  ^^^ 
seems  to  me  to  be  a  fair  distribution  of  the  funds  in  this  matter  would  boforth0 
(ioveinment  to  complete*  the  system  south  of  Red  Fork  and  the  local  boards  to  C0^ 
plcte  the  system  from  Ked  Fork  to  near  Fine  IJluil',  or  the  head  of  the  tystem. 
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if ftHMl0r  flitfrtt.— These  were  taken  at  enffioient  intervals  to  be  used  in  the  fhtore 

B0Q0U* 

md  Miff. — ^The  levee  between  Stations  3980  and  4016  crosses  an  arm  of  Willow 
a.  This  levee  averages  20  feet  in  height.  At  Stations  3989  to  3991  many  sand 
i  have  developed.  The  levee  at  this  point  is  22  feet  in  height.  These  boils 
nd  from  base  of  levee  to  800  feet  out,  and  are  from  2  inches  to  18  inches  across, 
ig  several  hundred  in  number.  Dnring  the  flood  of  1897  sufficient  sand  was  car- 
,  oat  from  nnder  the  base  of  the  levee  to  allow  the  banquette  to  cave  in.  By  a 
ral  use  of  sacks  and  brush  no  further  harm  was  done  dnring  the  flood.  To  pro- 
B  against  a  recnrrence  of  this  the  banquette  was  given  larger  dimensions,  but  the 
ds  of  1898  and  1899  show  that  it  will  be  necessary  to  ose  sheet  piling  on  the  river 
If  extending  through  the  sand  and  into  good  natural  soil,  before  the  danger  of  a 
rasse  is  averted.  There  are  no  others  in  the  district  needing  attention. 
ftdfioatiani. — The  specifications  now  in  use,  if  carried  out  to  the  letter,  will  give 
d  levees. 

tniMrd  ero$9  ieetian. — ^The  one  adopted  for  a  minimum  for  ordinary  levees  has  a 
B  of  8-foot  crown,  slopes  3  horizontal  to  1  vertical,  and  banquette,  beginning  8 
k  below  crown  of  levee,  crown  20  feet,  with  crown  slope  10  to  1,  back  slope  4  to  1. 
Ids  form  is  used  in  all  cases  except  where  banquette  is  omitted  for  lack  of  funds, 
the  Third  district  in  Arkansas  and  Louisiana,  except  deep  bayou  crossings  and 
tn  the  material  is  of  poor  quality.  In  sncn  cases  the  crown  is  increased,  in 
isme  cases  to  12  feet,  slopes  5  to  1,  but  usually  10- foot  crown,  slopes  4  to  1,  grade 
bS  feet  above  the  standard  section.  My  preference  is  for  3  to  1  on  river  side  and 
token  slope  on  the  land  side.  The  broken  slope  is  3  to  1  for  the  first  6  feet  below 
lerown,  6  to  1  for  the  remaining  slope  to  take  the  place  of  banquette,  thereby 
fissing  the  base,  making  a  better  distribution  of  the  material  with  reference  to 
■nre  and  obviating  the  annoyance  of  travel. 

/Oaditioos  exist  in  a  few  instances  in  which  we  are  warranted  in  increasing  the 
pM  to  exceed  the  above,  that  a  greater  area  might  be  covered  to  prevent  the  sink- 
;€f  the  foundation  dnring  construction.  The  crown,  it  seems  to  me,  need  not 
Md  8  feet  in  any  instance,  provided,  however,  that  snfficient  material  is  put  into 
idopM.  lliere  has  been  little  data  collected  dnring  the  hi^h  water  of  1897, 1898, 
1 1899  to  warrant  any  change  of  the  present  standard  section,  except  in  special 
m  and  for  a  more  thorough  preparation  of  the  foundation.  I'his  last  adds  to  the 
leosty  but  this  is  soon  compensated  for  dnring  high- water  periods  by  a  minimum 
jhwater  expenditure. 

Mariay.— It  seems  to  me  that  the  pasturing  of  the  levees  during  the  summer 
itiis,  by  cooperation  with  the  local  ooards  and  planters,  would  prove  of  great 
rtnlace.  This  would  lessen  the  cost  of  the  weed  cutting  and  give  a  clean  levee 
aktwnich  could  be  easily  ins]>ected. 

mi  cmiiing, — It  would  be  well,  in  order  to  keep  the  levee  free  from  weeds  and 
nrth  of  all  kinds,  to  advertise  the  weed  cutting  lor  the  whole  of  each  subdistriot, 
filing  the  weeds  to  be  cut  twice  each  year,  between  the  1st  and  15th  of  June  and 
ilrtaod  15th  of  September,  and  that  every  station  be  gone  over  carefully  and  the 
lAi  and  other  growth  removed  regardless  of  size.  Travel  on  levees  snould  be 
ktUtad  at  all  times. 

kiuh  mark9. — Stone  benches  should  be  placed  at  intervals  of  5,000  feet  along  the 
i«f  levee. 

MiM^e. — The  high  waters  of  1897, 1898,  and  1899  have  thoroughljr  demonstrated 
Moeeaity  for  thorough  drainage  of  the  levees,  by  cutting  seep  ditches  that  will 
MAeient  to  carry  all  seep  water  entirely  away  from  the  levee  base, 
la  eonditions  are  in  the  main  favorable  for  this  work,  but  would  involve  the 
mditnre  of  a  considerable  sum  of  money.  This  amount  can  only  be  determined 
ithoioagh  system  of  surveys.  The  benoflts  that  this  would  afford  the  ad^jacent 
fmiiim  woold  be  an  inducement  for  the  planters  to  provide  the  right  of  way,  and 
Mbly  share  the  oost  of  construction  and  maintenance. 

Us  matter  should  betaken  up  and  means  devised  by  which  the  local  boards  could 
il^  undertake  this  work,  as  there  is  some  question  of  the  legality  of  using 
tiM  States  funds  for  this  purpose. 

VoDld  again  recommend  that  a  section,  say  20  miles  of  levee,  be  surveyed  for  the 
mmarj  drainage,  and  some  means  provided  by  which  it  can  be  put  into  effect. 
•  woold  demonstrate  the  advisability  of  the  scheme,  and  from  this,  if  found 
Btieable,  an  estimate  can  be  made  for  the  entire  district. 

ka  loTeea  oonstmcted  to  the  new  grade  of  the  commission  will  so  increase  the 
soalatio  pressure  during  an  extreme  flood  of  long  duration,  that  the  country 
1  te  inundated  from  seepage  for  nearly  a  mile  away  from  the  levee. 

',  from  wars  wash. — About  30  per  cent  of  the  line  in  the  Upper  Tensas  Basin 
I  and  Louisiana  is  very  much  exposed  to  wave  action.  It  is  again  recom- 
Ihat  willows  or  oottonwood  be  planted  along  these  exposed  fronts,  the  coat 
rUeh  would  be  trifling  in  comparison  with  the  constant  annual  expenditure  for 
iktef  Mid  MoUng. 
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Dikes. — ^The  dikes  on  the  north  Bide  of  Lelund  Neok.  Station  2201,  and  at  the  angle 
Bonth  of  Chicot,  Station  750,  \vere  revetted  at  a  Bmall  coBt  previous  to  the  flood  of 
1899  and  were  of  no  expense  during  the  high  water.  The  end  of  tlie  Red  Fork  Levee 
at  the  foot  of  Lake  Jetiersou  was  revetted  after  the  water  came  againBt  it  on  account 
of  cntting,  btit  wns  of  no  great  cost  to  keep  op.  It  iB  proven  that  the  beetpnctioe 
ia  to  do  this  work  in  advance  of  the  water. 

8URVETS. 

A  snrvey  was  made  in  Jannary  on  the  Arkansas  River  for  the  purpose  of  extending 
the  Arkannas  Kiver  Levee  from  its  present  termious  at  the  foot  of  Lake  JetterHun, 
and  also  to  d<*teriiiiuo  the  practicability  of  closing  Cypress  Creek  and  couue<-tiDg 
the  Arkansas  loveen  with  the  MisHiHsippi  River  levees  below  that  point.  TbisviU 
de])eiul  mainly  on  the  dispoHition  that  can  be  made  for  drainage  which  has  natorally 
been  acc'onnnodatcd  by  ( \vpress  Creek.  This  nnrvey  wns  discontinued  on  account  of 
rise  in  the  river  during  the  latter  part  of  the  month,  which  overiiowed  all  the  swamp 
land  between  the  two  levee  systems. 

Shore  line, — .Shore  lines  in  the  caving  bends  have  been  located  and  the  itteof 
caving  during  the  last  four  years  is  as  follows: 

CypreHS  liend  {4S''>  to  4SS  H.). — From  a  point  in  the  head  of  the  bend  above  Cypres 
Creisk  to  the  point  below  Old  Chicot  Landing.  The  maximum  caving  in  this  b^nd 
occurred  about  3,000  feet  above  the  mouth  of  Cypress  Creek,  which  wasabontSOO 
feet  in  the  last  four  years.  There  is  no  levee  along  this  front  to  be  endangered  bj 
such  cavinfj:. 

From  about  Station  630  to  Station  750  the  caving  ranges  from  1  to  300  feet.  Along 
this  stretch  the  levee  is  from  350  to  800  feet  from  the  river  bank.  A  small  amoant 
of  new  levee  will  be  needed  at  one  or  two  points  during  the  next  one  or  two  yean 

Gaines  Landing  to  Point  Comfort  {550  to  555  li.), — ^The  point  of  maximum  caviiigin 
this  bend  has  moved  down  about  1  mile,  being  now  about  1  mile  below  Station 
1729,  the  u]>pcr  end  of  the  Panther  Forest  Short  Line,  where  it  has  oaved  1,000  tect 
during  the  last  four  years.  Opposite  Station  1729  the  rate  has  been  about  500 feet 
in  that  time. 

The  levee  stands  1,300  feet  back  from  the  river  bank  at  this  point.  With  the 
present  downward  tendency  of  the  caving  it  will  not  be  endangered  for  a  good  many 
years. 

Linwood  to  Upper  Leiand  (464  to  47B  R,). — The  maximum  eaving  occurred  opporite 
Station  1K56,  where  it  amounts  to  about  300  feet.  The  levee  at  this  point  is  abooi 
1,200  feet  from  the  river  bank. 

From  Stations  IIKK)  to  -040  the  caving  has  been  very  nominal.  From  StatioDft2O40 
to  2205  it  has  been  about  800  feet,  or  about  75  feet  per  year.    At  the  present  ntetbe 

E resent  line  of  levee  there  will  last  three  or  four  years.  A  location  has  beeo  uadfit 
owever.  and  an  estimate  given  for  a  new  line  across  the  neck. 

Fauci  use  to  Sunni/aide  (4^7  to  490  B.). — The  greatest  caving  has  taken  place  in  front 
of  the  big  Whisky  Chute  Levee,  Station  2537,  where  it  caved  300  feet,  bringing itte 
within  8(K)  feet  of  the  levee.  No  very  great  caving  has  taken  place  here  dnriogtke 
last  eighteen  months,  and  there  is  a  tendency  to  work  farther  down  in  the  bend. 
If  it  should  continue  to  encroach  on  the  Whisky  Chute  Levee,  it  ahould  by  allmeani 
be  protected  by  bank  revetment,  as  there  is  no  new  location  practicable  except toge 
around  Lake  Chicot.    This  matter,  however,  has  been  treated  in  a  special  report. 

Uanrood  Island  to  (hand  Lake  (506  to  510  7?.).— The  caving  in  this  bend  bssbe» 
pretty  general  from  Stations  33K6  to  3752,  the  point  of  greatest  caving  beingjj 
Station  3551,  when;  the  levee  is  still  1,700  fbet  back.  The  caving  amounted  to  9^ 
feet. 

From  Stations  3677  to  3732  the  levee  is  firom  1,200  to  900  feet  back  from  the  bant 
The  caving  along  this  stretch  amounts  to  250  to  3.'>0  fei^t  in  the  last  four  yean. 

Cottomrood  to  head  of  Lake  Providence  revetment  {6S5  to  541  R,). — Stations  10^** 
1118  the  caving  has  been  about  300  feet,  necessitating  a  loop  of  about  58  stitiooj 
which  was  built  by  the  State.  Another  loop  of  about  26  stations  will  be  Teqnii^ 
from  Station  1042  to  connect  near  Station  1090  on  the  Cottonwood  loop.  Very  slip 
caving  ha**  occurred  from  Stations  1118  to  1207. 

From  Stations  1225  to  1257  the  caving  has  ranged  from  200  to  600  feet  during  tbe 
last  four  years.  The  point  of  maximum  caving  is  in  front  of  Station  1334,  ^t^^ 
the  caving  is  within  about  400  feet  of  the  levee. 

The  point  most  threatened  at  present  is  at  Station  1278,  where  the  caving  is  within 
loss  than  200  feet  of  the  levee. 


has 

caving  extends  from  Stations  2529  to  2642,  where  it  ranges  from  2,000  to  3,1 
Some  iirw  levee  will  be  required  here. 
Henderson  to  Cabin  TeeU  (674  to  585  B.),'-yLoT^  or  lest  oaving  luM  taken  plii* 
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ttnonriiaut  this  eatfre  bead.  From  Stations  2920  to  3031  tlie  c»v[Df(  hu  been  about 
1,000  feet.  A  nnall  loop  will  probably  be  neceeaary  at  Station  3031.  Tbn  greatest 
cai log  occurred  between  Stations  3370  anil  3550,  being  abont  1,000  feet  at  the  npper 
(UtloD  and  2,300  feet  at  the  lover  point.    A  loop  will  be  required  here. 

Imcipurl  lo  loiuif/s  raini{:i'M  t«  i.U4  ;;.)■— L'nviiiK  Ir.iiii  J(KHo  fOO  leut  has  occnired 

from  Stations  368T  to  3}fT0      A  new  loop  will  be  required  from  Statione  3730  to  3762; 

tlMODe  in  the  vicinity  of  Station  3970. 
£w<l>  lo  Btdford  (602  fo  &W /£.).— CaTJn^hM been  ooutlnnone  from  Stations  43S2  to 

4819,  the  point  of  KTeateat  caving  being  attbeloiverend,  where  it  has  beeo  2,500  feet 

iaiing  the  last  fuor  years. 


B  PROBABLY  RKqUIRED  V 


It  THREE  TEABS. 


h  irtsKnu.— The  old  levee  frtiio  Stationi  630  to  750  is  more  or  lew  threatened  by 
WTJRg.  From  SUtione  SOO  to  900  the  levee  was  originally  built  on  an  old  railroad 
bad,  Bhirb  waa  no  doubt  a  very  bad  beginning.  Tbe  locution  la  alon^  tbe  bank  of 
a&luchote,  which  makes  fnrtherenlargenjent  very  enpenaive.  The  section  is  very 
inlariar,  without  ban<inette  of  any  conaeqiience,baiiqurtIe  having  been  wasbe<l  away 
Vhuvy  raiiiB.  Tbisiitretch  areps  badly  and  ia,  in  fact,  a  menace  to  the  en  tire  ay  Htem. 
Wbilr  it  is  podsible  to  make  tbia  line  aecnre  and  to  temporize  with  amall  loops  from 
SlitiDiu63U  to  750  for  aoiue  yrara,  it  will,  in  my  nriiuion,  be  deddedly  belter  to  build 
Itnlina  ttont  abont  Station  600  to  Station  900,  running  back  of  Cypress  Lake.  A 
untj  wtM  made  for  this  new  location  and  an  eiitimate  made  which  will  be  given 
Wow. 

Fn>m  Stations  2096  to  2146  was  formerly  enUrRed  to  3  feet  above  tbe  bijch  water  of 
VK.  Since  that  time  it  baa  been  topped  and  m topped  until  itaalopea  are  very  infu- 
rtwiDd  its  crown  only  3  feet  wide,  lu  addition  to  tbts  there  is  a  airetcb  of  levcu on 
the  lower  aide  of  tbe  neck  that  in  dangi-roiialy  near  the  river  bank  and  very  tuurh 
npuFd  t«  wave  wash.  In  view  of  these  faots  a  looation  has  been  mnde  for  a  now 
m  (ram  Stationa  2047  to244L',  wbirb  would  be  g3  ntationi  in  length  and  would  throw 
NtSaiBtBtiona.  Tbe  estimate  Is  liati-d  below, 
ia  jLavlfiana.— Stations  1013  to  lOHO.  tbe  levee  is  only  150  to  500  feet  from  the  river 
be  looped.  A  lountioii  and  ho  eetimate  biivo 
ilong  acavinc  bank,  theicrealest  danger  belli); 
wDr  the  lover  half  from  Stations  1378  to  1372.  This  part  will,  at  tbe  present  rale 
*ltSTing.  be  endangered  dorint;  the  next  ynr.  lint  as  the  caving  has  bad  a  very 
Mrked  lenduncy  to  work  npatreamdunngtbe  Inst  year,  it  will  not  be  wise  to  begin 
■  Imp  lower  than  Station  1225.  A  partial  lociitmn  waa  made  and  an  estimate 
^Unsd  from  the  bent  information  uviiilnbio  lor  ibis  loop.  It  will  oeceHaarily  be  a 
V(n  npeuaive  loop.  Snr\e>a  were  alio  mnde  to  lucate  a  line  from  Station  6O0,  on 
OuKlver,  to  the  luwer  end  of  tbia  stretch.  This  line  would  be  permanent,  247  sta- 
'-ttlMlo  length,  and  would  ahorlen  the  line  625  stations. 

CwipBralive  estiiiialea  of  tht'se  two  linen,  tn^iether  with  tbe  valuation  and  wnonnt 
WAs  property  thrown  ont,  were  submitted  in  a  ttneuiat  report. 

Tha  levee  from  Stations  2466  to  2670  is  more  or  leas  endangered  by  caving  Hid  ia 
Vvj  mocb  exp'Sed  to  wave  waab. 

Al  tbe  prfBL-nt  rale  of  caving  nearly  this  entire  line,  and  probably  an  extension  of 
il«IUhave  to  berebniltdnringtheneit  twoor  tbrteyeum.     It  Is  considered  ad ria- 
^lo  bnild  a  cross  line,  beginning  at  (Station  24ti6  and  ending  at  Station  2929,  on 
side  of  the  neck.    Thia  line  will  bo24SBtHtionain  length  and  woutdsburlen 
Eatiraate  submitted.    Property  intereata  given  in  a  special 


in  j:.«wi«iaiia. — oiaiioue  iwa  lu  j 
hok,  and  will  very  probsblv  hn\ 
txs  nwie.     Stations  1225  to  1:172 


M  line  316 


leTM  at  Station  3650,  and  for  some  distance  above,  will  probably  be  endan- 
In  th«  DQxt  two  yeara.     An  estimate  js  given  for  new  loop  beginning  at  Sto- 


I  DQxt  two  y< 
MROand  ending  abont  Station  3589.     This  line  will  be  about  lOO 
Bvtil  afaortrn  orluiual  line  IIU  etatioi 


B  aboat  Station  3724  to  Stati 


a  new  loop  will  probably  be  n 
Tabitlalian  of  ihe  above  work. 
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Estimated  yardage  to  hnng  ike  entire  line  up  to  a  grade  Sfeet  above  high  water  of  18S7, 
standard  section,  is  as  follows,  not  ineluding  iho  aben^  etretchee  covered  ky  propoMd 
new  loops. 


Stations. 


In  Arkansas. 

0-655 

0-265 

0-4210 

Total 

In  Louisiana. 
0-4C19 

ToUl 


Enlari 
men 


p. 
«■ 


Ou.yds. 
457,536 

}      927.018 


Banqnettew 


Ou.yds. 
140, 799 

1,057.143 


l,38),55i 


673,800 


1, 197, 942 


887,760 


ToteL 


Ou.yds. 
596.336 

1,984,161 


Arkansas  Rirer  leveea. 
/  Amoe  Bajoa  linA. 
tMainlin*. 


2,582,496 


1,561,560 


2, 058, 354       2, 085, 7U2 


4, 144, 056 


To  bring  the  portions  of  the  pro^ent  line  covered  by  the  propoeed  new  loops  to 
the  3-loot  grade  would  require  97,0uu  cubic  yards  enlargement  and  162,116 cable 
yards  banquette,  or  a  total  of  259,ll(i  cubic  yards. 

The  total  estimates  for  the  3- foot  grade  therefore  become : 

Cobloyirfi 

With  loops 7,667,416 

Without  loops 4,403,173 

Estimate 
commissi! 
Green' 

these  averages  to  the  loeal  bigh  water  along  the  line  between  these  respective  pob^ 
thus  giving  tho  foUowiug  approximate  estimates  in  Arkansas  and  LoaisianA: 

IK  ARKANSAS. 


Stotions. 

Kind  of  work. 

Cnbic 
yards. 

Price. 

Total  cost. 

Remarks. 

0-268 

0-4210 

600-  816 

2047-2131 

1  Enlargement 

New  levee 

...  .do  

6,841.158 

1, 249, 279 
4o2. 453 

1,778,721 

Cents. 

18.8 

16.0 
16.0 

12.0 

$1,098,137.70 

199.884.64 
72,392.48 

213,440.62 

\ATnos  Bayoa  Vm, 
/Main  line.              ^ 
Covers  SUtion«  W-*5u 
Coven  Statiou  IM74I» 

0-  268 

0-4210 

JBnnquette 

Total .... 

9,821,611 

1,683.86L84 



IN  LOUISIANA. 


0-4619. 
0-4619. 


Total 


Enlargement 
Banquette . . . 


6, 927, 949 
2, 293, 336 


18.8 
12.0 


9, 221, 285 


1.302,484.41 
275.20a82 


1.577,664.78 


Average  cost  of  work,  17  cents  per  cnbio  yard. 
Ten  per  cent  added  to  all  work  for  contingencies. 


Summarjf* 


Arkansas  and  Louisiana: 
Total  cubic  yards 


^h^& 


Total  cost $3,161,0^*^ 


OBW«J*i 


UPPER  TENSAS  DISTRICT  IN  ARKANSAS  AND  LOUISIANA. 

Statement  of  material  in  levees  May  1, 1898,  to  Matg  1,  1899. 

Red  Fork  Levee,  May  1, 1898 6*5 

Costi'llo's  gin  to  the  Louisiana  line 10,5()8»^ 

Louisiana  line  from  State  line  to  end  of  district •••••••.•••••••....  13,94i|™ 

Total  May  1, 1898 84,0*^1* 
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fterial  added:  Cnbioyards. 

United  States,  May,  1898  to  1899,  oontraots  in  Arkansas 742, 251 

United  States,  May,  1898  to  1899,  contracts  in  Louisiana  ....  714,339 

By  Tensas  Basin  board  in  Arkansas 118,500 

ay  State  and  Fifth  Louisiana  Levee  district  in  Louisiana . ..  498, 582 


2,078,672 


Total  yardage  May  1,  1899 26,115,822 

hmettes. — ^Tbis  subject  has  been  discussed  fully  and  often,  but  I  oousider  it  of 
th  ntal  importance  to  the  safety  of  the  levee  interests,  that  it  should  be  kept 
istantly  in  mind  in  oounectioii  with  all  projects  for  levee  improvement. 
?he  estimate  for  the  3>foot  grade  shows  that  there  is  required  dow  about  2,247,818 
)io  yards  for  banquettes  in  the  Upper  Tensas  district  in  Arkansas  and  Louisiana, 
is  is  very  litrle  less  than  it  was  at  the  last  annual  report. 

do  not  consider  that  large  levees  of  the  ordinary  section  without  banquettes  can 
considered  secure  against  large  floods  of  long  duration. 

)ii»e$llaneou», — Levee  survey  was  made  on  the  main  line  in  Arkansas  (Stations  0 
4210)  to  determine  the  present  crown  elevation,  and  over  the  entire  line  in  Loui- 
ns  (Stations  0-4619).  This  survey  consisted  of  making  a  cross-section  of  the 
res  every  500  feet,  and  oftener  when  necessary,  to  determine  the  yardage  necessary 
liiae  it  to  an  increased  grade.  Topography  along  each  side  of  the  levee  was  care- 
Qy  sketched  in.  In  making  the  Arkansas  Kiver  survey,  as  well  as  the  shore-line 
rrsys,  a  small  quarter  boat  was  used  for  the  accommodation  of  the  men,  and  a 
Mnopower  gasoline  launch  was  used  for  towing  downstream.  This  proved  to  be 
rj  sstisfactory,  and  is  much  better  than  camping  in  tents  or  trying  to  ^t  accom- 
Mttion  from  house  to  house,  which,  owin^  to  the  sparsely  settled  condition  of  the 
in^,  makes  it  almost  impossible  to  obtain  quarters  except  at  a  great  hardship  to 
•party-  A  small  steamboat  adapted  to  such  work  would  be  the  Best  arrangement 
rrotore  surveys  of  this  nature. 

A  location  was  made  for  an  experimental  seep  ditch  along  the  levee  on  Lower 
tUod  Front.  This  was  to  be  constructed  by  the  local  interests,  but  was  abandoned 
account  of  the  high  water. 

Csria^.— Since  the  shore-line  surveys  in  February  and  March  a  small  cave  has 
ken  place  at  Delta  Point  near  the  Vicksburg,  Shreveport  and  Pacific  Railroad 
sline.  The  railroad  officials  have  treated  this  by  driving  piles  in  f^ont  of  the 
*agh  and  filling  in  back  with  brush  and  sacks  of  earth.  Up  to  this  date  there  are 
rarther  developments. 

irJumM$  Biver  Levee,  lied  Fork, — I  give  below  an  extract  from  a  letter  jfirom  Mr. 
E.  Buck,  secretary  of  the  Red  Fork  Levee  board : 

'With  the  exception  of  emergency  work  incident  to  high  water  during  the  spring 
1888  and  repairs  to  damaged  line  from  this  flood,  amounting  to  $1,627.15,  our  board 
I  done  no  work  on  the  levees  during  the  year  from  May  1,  1898.  to  May  1,  1899. 
s  fhnds  for  the  district  have  been  held  to  apply  to  the  extension  of  the  levee  below 
d  Fork,  in  conjunction  with  the  local  boards  below.  This  work  was  contemplated 
Isst  fall,  but  has  progressed  no  further  than  the  letting  at  this  writing.  Our 
ird  will  have  $6,000  for  this  year's  expenditures,  in  conjunction  with  the  district 
ow.  This  will  be  used  for  extension  of  the  present  levee  in  the  direction  of  the 
nth  of  Cypress  Creek.  If  the  commission  will  nndertake  this  extension  work,  we 
•pose,  with  the  aid  of  the  lower  districts,  to  get  the  levee  from  Red  Fork  up  in 
t-olass  shape.'' 

t>  blue  print  ^  showing  overflowed*  area  accompanies  this  report  in  a  separate 
»kage. 

k.  ]ist>  of  expenditures  of  the  United  States  Government,  the  Desha,  Chicot, 
ISIS  Basin,  and  the  Fifth  Louisiana  Levee  boards,  and  the  State  of  Louisiana, 
^ber  with  tables  showing  cost  of  construction,'  conditien  of  work  ^  at  the  end  of 
*  fiscal  year,  labor  statements,  and  a  statement'  of  labor  and  material  in  high 
Uf'Protection,  are  inclosed. 

wish  to  thank  the  local  boards  for  prompt  and  efficient  services,  and  my  assistants 
their  efficient  and  faithful  performance  of  duty. 
Ksspectfully  submitted. 

E.  C.  TOLUNOBB, 

Aesietant  Engineer. 

Cipt.  H.  O.  NSWCOMEB, 

Corps  of  Engineere,  U,  8,  A, 

1  Omitted. 
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G'enK.LKT**."] 
J.  U.  Wblt/hill... 
W.U.PurrHt... 
C.O.UrwDlH... 
C.A.  Wmiw— - 
CiiT  *  JohnHn 
ShliipejAJobnsi 


iaa-iiaii»R. 


11U0-12IDMZR. 
1M0-^I«HIWI  R. 
ItiW-ltlSMSB. 


1T1W-I8ID4HI 


ajtt-'iKoiwi  R. 

aBM»-30U  tM  R. 
UOS^IRI  IB*  R. 
llDO-ailM  4M  R. 


—  -l rto 

i.  is™  ThIIpv 

sTM  vhwdbaiicwii  >Ter*se,  11  raUo  jnd*. 
Beapectfally  aabmitted. 
GRiuuiviLUE,  Mus.,  ifaji  i,  2$09; 


£,  C.  TOLUMUXB,  ^titlottl  £«fuMer. 
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Statement  of  levee  contracts  undertaken  by  the  State  and  the  I\fth  Louieiana  Levee  dieiriiA 
during  the  season  of  1898-99,  along  IA«  MieUeippi  Biver  between  the  Arhaneae  State 
line  and  Bedford  Landing,  Louieiana. 

[E.=£nlargement;  K.=New;  T.=Topplng.] 


Miles 

SUtiont. 

below 

Cairo. 

0-102 

521 R.. 

830-1080 

5:WR.. 

1190-1260 

538  R.. 

1200-1294 

538  R.. 

1294-1300 

5:t8R.. 

1300-1459 

540R.. 

1636-1679 

545  R.. 

1725-1840 

546  R.. 

2600-2640 

665  R.. 

3563-3607 

587  R.. 

8644-3680 

587  R.. 

8680-4)709 

590R.. 

8840-4226 

5»2R.. 

8709-3784 

592R.. 

4225-4897 

601 R.. 

Kind 

of 
work. 


K 
E. 

E. 
T. 
K 
E. 
E. 
E. 
N. 
T. 
T. 
U. 
E. 
N. 
B. 


Contractor. 


F.L.  Max  well.... 
Robt.  Nicholson 


.do. 
.do. 


do 

F.  L.  Maxwell . . . 
Robt  Nicholson 

}f.  L.Maxwell... 

J.  (r,  Boney 

F.L.Maxwell... 

do 

do 


Cobio 
yards  in 
contract. 


88«000 
64,800 

40,300 

122,500 

25,.'M)0 

120.500 

al22. 500 

6,682 

56)^.592 

351, 388 

d51,791 

98,618 


Cnbio 

yards  in 

place 


7,000 
45,000 

88,000 

90,000 

17.000 

43,000 

122,000 

8,882 

68,000 

e300,656 

51,791 

60,700 


Price 

per  cable 

yard. 


Arerage 
height. 


Cents. 
14 
15.18 

14.52 

15.94 
17.44 
13.60 
19.21 

18 

10.15 
12.76 
12.76 
14.90 


Feet. 

14.1 
12.8 

15 

14.2 
17.7 
16.9 
16.1 

7.7 

1L8 
14.4 
14.4 
13.8 


a  Length  of  levee,  3,500  feet. 

b  Length  of  levee,  8.865  feet. 

e  A  large  portion  of  this  work  was  placed  dnring  season  of  1897-M. 

d  Length  of  levee,  8,380  feet. 

Note. — "Average  height  is  from  top  of  levee  to  foot  of  slope  on  side  of  enlarge- 
ment. 

Respectfully  snbmittecL 

£.  C.  TOLUNGER, 

Assistant  Bnginemr, 
Green viLLEy  Miss.,  May  1, 1899. 


Cost  of  work  done  by  the  United  States  in  the  Lower  Tokoo  Levee  district  from  1888  to 

May  1, 1899. 


Miles  be- 

Stations. 

low 

Cairo. 

too- 400 

372  L... 

600-  600 

375  L  ... 

000-  093 

379  L  ... 

1037-1058 

392  L... 

10376-1200 

392  L  ... 

1202-1235 

394  L  ... 

1491-1530 

ovv  L  • • ■ 

1870-1080 

403  L  ... 

1005-2066 

404L  ... 

2700-2800 

419  L... 

2800-2880 

420  L... 

8000-8100 

431  L... 

8100-8187 

433L... 

8166-8186 

433  L  ... 

8201-3215 

434  L... 

830ft-3329 

436  L  ... 

8829-3360 

436  L  ... 

8360-3400 

436L  ... 

8400-8440 

436  L  ... 

8469-3514 

486  L  ... 

8880-3930 

445  L  ... 

4150-4200 

459  L  ... 

4200-4300 

460L  ... 

4800-4400 

475  L  ... 

4400  4500 

476  L... 

Contractor, 


Cnbio  yards. 


Levee  constriictioD,  1882  to  May  1, 1896 '  ell,  103,926 


Coet. 


d  $1,782. 064. 03 


Levee  oonBtniction.  May  1, 1898,  to  May  1, 1899: 
Above  (Jreenville^ 

Ernest  Uyner 

B.  B.  Mantle 

J.C.  Neely 

Hugh  Morgan , 

Stone  &  StansoU 

Hugh  Morgan 

T.  Sullivan  &  Co 

T.Sullivan  &  Co 

Bol>ert  Johnsen 

McCadden  &  Roach 

Ernest  Hyner 

Ernest  Hyner 

Ernest  Hyner 

T.Sullivan  &  Co 

Ben  Talley 

Jas.  H.  Cary 

Mclutj're  k  Howard 

P.  F.  Lamb 

McLeod  &  McCarten 

McLeod  St,  McCarten 

Arnold  A,  DeGaris 

Arnold  A,  DeGarin 

Ben  Talley 

McCadden  &Roach 

Timothy  Sullivan 


35,644 

4,633.72 

21,010 

2,521.20 

20,088 

1,857.26 

4,660 

442.70 

87.916 

18,609.89 

8,580 

810.35 

13,194 

1, 180. 66 

27,848 

2.492  40 

17,920 

1,566.21 

85.038 

•  10.399.58 

90,955 

10, 914. 60 

89.284 

10,714.08 

88.921 

5.427.36 

10,306 

1,236.72 

81.729 

12,439.80 

16,175 

2.021.88 

126,716 

«16,447.44 

86.460 

11,672.11 

82,328 

4,105.30 

44,090 

6,599.42 

8.252 

<1, 328. 57 

27,068 

e4,265.57 

186,348 

19. 020. 56 

64,232 

8.607.09 

80,678 

•10,484.20 

•Tnolndes  23,178  cnbic  yards  not  reported  last 
41nclndes  829,096.45  not  reported  last  year. 
•  Unflnlahed. 
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if  work  done  6y  ike  United  Siatee  in  ike  Lower  Yazoo  Leeee  dietridfrom  tSSt  to 

May  1, 1899~<:oiitmutd, 


IS. 


60 
100 
100 
150 
200 
200 
BOO 
100 
500 
BOO 
700 
790 
MX) 
OOO 
100 
130 
200 
300 
400 
500 

eoo 

TOO 
800 
MO 
000 
060 
110 
671 
184 
188 
.188 
48« 


Miles  be- 
low 
Cairo. 


479  L.. 

479  L.. 

480  L.. 

480  L.. 
480L.. 

481  L.. 
488L.. 
4S5L.. 
487L.. 
489L.. 
401  L  .. 
49aL  .. 
492L.. 

493  L  .. 

494  L  ... 

495  L.. 
495L... 
497  L  .. 
490  L.. 
500  L  .., 
5(12  Mj  «•< 
503L.., 
504L.., 
605  L  .  • . 
312  L  . . 
613  L  .. 
514  L  .. 
527  L  .. 
637  L.., 
554L.. 
655L  ... 
656L... 


CoDtraotor. 


Leree  oonBtmotion,  Hay  1, 1806,  to  May  1, 1809— 
Contloned. 
Below  OrneiiTille— 

Timothy  Sullivan 

C.  A.  Winter 

L.CDulaney 

T.Mike 

Jno.  G.  Sessions 

T.Mike 

H.F.Watkin8 

Jno.  6.  Sensionn 

J.H.McTlghe 

T.Mike 

C.  A.  Winter 

C.  A.  Winter 

John  C.  Mclntyre 

J.  B.  Lewis 

J.  B.  Lewis 

J.  E.  Kerr 

T.Mike 

T.Mike 

Bobert  Johnsen 

M.McTiehe 

John  C.McIntvre 

Ben  Tallev ^ 

H.F.Wntkins 

J.&  A.  Wynn 

Martin  Jenninf^  &  Co 

Chas.  T.  Worthington 

BenTalley 

J.£.Eerr 

Bobert  Johnsfin 

Shippev  &  Kilpatrick 

Bhippey  &  Kil Patrick 

Shlppey  4t  Kilpatrick 


Cable  yards. 


Total  oonstrnction,  May  1, 1898,  to  May  1, 
1899 


Total  oonstmction,  1882  to  May  1, 1899  . ... 

High-water  protection,  repairs,  and  engineering 
expenses,  1882  to  May  1,1898 

High-water  protection,  repairs,  and  engineering 
expenses.  May  1, 1898,  to  May  1, 1899 


Total  high- water  protection,  repairs,  and 
engineering  expenses,  1882  to  May  1, 1899. 

Total  cost,  1882  to  May  1, 1899 


9^780 
1949 
89.776 
88,398 
12.285 
80.619 
46.981 
66,070 
43,810 
58,029 
64,782 
44,124 
48.786 
98,641 
69,258 
26,208 
48,058 
27.409 
57,546 
88,247 
62,961 
80,117 
17,500 
63,952 
47,812 
111.951 
100, 175 
29.250 
26,120 
94,382 
97,821 
61,366 


2,846,842 


13,949,268 


Cost. 


$1,05L85 

298.43 

4,060.08 

t.  739. 47 

1,226.04 

2.888.50 

•4,608.10 

6,887.85 

•5,418.75 

•6,071.78 

8,988.50 

•5,901.58 

•7, 279. 42 

•18,060.03 

•7,05L46 

8,018.92 

•4,000.03 

•2, 738. 16 

•8.056.44 

•15,884.46 

•9,680.25 

•4,216.38 

•2,009.00 

•6,395.20 

5,677.68 

11,065.16 

10,017.50 

•4,006.00 

4,100.84 

•18.9U.91 

•14,345.11 

•9, 045. 84 


d868, 715. 68 


2,100,780.61 


•825,80L72 
44,436.87 


870,888.69 


42.471,019.20 


e  Unfinished. 

4  Includes  liabilities  not  paid,  amonnting  to  $3«,766a7* 

•Inolndes  $11,707.08  not  xeportsd  last  ysM. 
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SUUoni. 

Ullube- 

CoDtrutar. 

Cubic  jllda. 

Coat 

4I«R... 
M6R... 

*M  R  ... 

«<ir':. 

15!  R  ::: 

m  R ::; 

Unit:: 

6!0R.. 

S71  R  :: 
STB  R  :: 

a  le.  803.877 

6«3.Tg5.7W.n 

Lerm  flonotriiotlDD.  Mi;  1,  IBSB,  W  Ha;  1.  tBSS: 

t.MA 
1,108 

E.IJM 

«,a7a 

■8,117 

1.l 

8,2:3 

aa 

t.TM 

Sii 

»:s»i 

IS.H38 

lis 

as.ssi 

M.I1I3 
U.IU 
IO.GN 

sn 

es.cMs 

4S.3I7 

7>.»85 

as 

W,87» 

73.  M8 
»:47S 

II 

B,mio 

•.»2-;6 

Lonl^iuis— 

:?^!f 

.S.W.-i.SB 

»,M7,IW 

whr::: 

OM  tl... 

Total  cnnitriK-tloi],  Ua;  1.  IBSB,  to  Uiiy  1. 

1.1711,  S3» 

HiEh  wnmr  proUKlfoo,  rBr«l™.»nd  mKineerlpg 

18.aM.lK 

s,toi,6ii.ii 

flii.iii.« 

Hleli  u'uter  pmleclirm,  raualn,  and  ani-in»rinE 

Total  hi  Ell-water  nrotwllon.  ranatn.  and 

<IS,*{B.B51.66 

rflndodM  IUULUm  ni 
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Financial  staiementm 

A8HBB00K  NBCK. 

ibDoe  nnexpendad  Jnne  90, 1898 17, 877.  OK 

voided  to  Jane  SO,  1899 8,996.14 

Balanoe  unexpended  June  80, 1899  (in  hand  and  available) 878. 91 

i^ditnree  apportioned: 

Material  for  oonstruotion 1,538.78 

Labor  on  conetmction 810.28 

Cost  and  care  of  plant,  ootflt,  and  Bapplies 2,095.93 

Towage  and  steamer  expense 927.05 

Administration  and  office  expense 1,336.83 

Snbsistenoe 289.27 

Total 6,998.14 

MMmt  that  can  be  profitably  expended  during  fiscal  year  ending  June 

0^1901 80,000.00 

GRBBKVILLE,  MI8S. 

Inee  unexpended  June  SO,  1898 $1,965.57 

letted  during  year 100,000.00 

Total 101,965.57 

l^ttded  to  June 80, 1899 101,534.98 

Balance  unexpended  June  30, 1899  (in  hand  and  available) 430. 59 

Kfendituree  apportioned : 

Material  for  conetrootion 47,646.03 

Labor  on  construction  and  snperintendenoe 42, 706. 87 

Cost  of  plant,  outfit,  and  supplies ^ 1,521. 18 

Administration  and  office  expenses 2,774.25 

SubaUtenoe 6,886.65 

Total 101,534.98 

mt  that  can  be  profitably  expended  during  fiscal  year  ending  June 

1901 20,000.00 

ulkk  providbncb  bsach. 

•  unexpended  June  so,  1898 $14,394.24 

d  during  year 10,000.00 

24,394.24 

.  tranaferred  to  New  Orleans  Harbor 10,000.00 

vtal 14,394.24 

d  to  June  so,  1899 13,501.08 

lance  unexpended  June  30, 1899  (in  hand  and  available) 893. 16 

ores  apportioned: 

ial  for  construction 5,246.89 

on  constrnction  and  superintendence 4,580.47 

nd  oare  of  plant,  outfit,  and  repairs 64. 80 

e  and  steamer  expenses 2,031.41 

istration  and  office  expenses 593.44 

enoe 984.07 

13,501.08 

k  can  be  profitably  expended  during  fiscal  year  ending  June 
20,000.00 
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DELTA  POINT. 

Balance  unexpended  Jane  30, 1898 $2,745.72 

Allotted  durmg  year 40,0;i0.00 

Total 42,745.72 

Expended  to  June  30,  1899 2,063.21 

Balance  unexpended  Jane  30, 1899  (available) 40,662.51 

In  Treasury 26,000.00 

In  hand 16,662.51 

40, 662. 51 

Expenditares  apportioned: 

Material  for  construction 2^044.21 

Administration  and  office  expenses 39.00 

Total 2,083.21 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
80,1901 20,000.00 

LOWER  YAZOO  LEVEE  DSITRICT. 

Balance  unexpended  June  30, 1898 $143,106.02 

Allotted  during  year 967,000.00 

Amount  reoeived  on  account  overpaymont 7.36 

Total 499,113.38 

Expended  to  June  30, 1899 391,393.17 

Balance  unexpended  June  30, 1899 107,720.21 

In  Treasury 100, 300. 00 

In  hand 7,420.21 

107, 720. 21 
Amount  covered  by  existing  contracts  and  liabilities 107, 720. 21 

Expenditures  apportioned: 

Levee  construction 851,900.73 

Engineering  and  office  expenses,  high- water  protection  and  repairs. .    39, 492. 44 

Total 391,393.17 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1901 600,000.00 

UPPER  TENSAS  LEVEE  DISTRICT. 

Balance  unexpended  June  30, 1898 $179,430.01 

Allotted  during  year 216^000.00 

Amount  received  on  account  overpayment .44 

Total 394,430.45 

Expended  to  June  30, 1899 252,934.99 

Balance  unexpended  June  30, 1899 141,495.46 

In  Treasury 136,000.00 

In  hand 6,495.46 

141, 495. 46 
Amount  covered  by  existing  contracts  and  liabilities 141, 496. 46 
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ppoitioned: 

brnotioD $219,826.53 

g  and  office  expenses,  high-water  protection  and  repaiis. .    33, 108. 46 


252, 934. 99 


m  be  profitably  expended  during  fiscal  year  ending  Jnne 

;. 500,000.00 

SUBVBTBy  OAUOB8,  AND  OBSKRVATIOITS. 

mded  Jnne  30,1898 $248.41 

ine30,1899 248.41 


pportioned : 

id  stationery 69.42 

5 178.99 


248.41 


in  be  profitably  expended  during  fiscal  year  ending  June 


5,000.00 


8TONB. 


5nded  June  30, 1898 $9,087.18 

ino30,1899 9,087.18 


pportioned: 

5,176.82 

ne  and  unloading  same 647.01 

^re  of  plant,  outfit,  and  supplies 109.20 

tion  and  office  expenses 1,061.54 

3 92.61 

f  quarry 2,000.00 


9, 087. 18 


in  be  profitably  expended  during  fiscal  year  ending  June 
30,000.00 

PLANT. 

snded  June  30, 1898 $48,978.75 

:year •••• 20,000.00 

68,978.75 

me  30, 1899 67,883.28 

inexpended  Juno  30,  1899  (in  band  and  covered  by  out- 

ig  liabilities) 1,095.47 


apportioned : 

imeT  Arthur  Eider,  including  outfit 37,450.00 

r  repairs,  outfit,  and  supplies 2, 713. 11 

nt,and  labor  on  repairs 21,901.58 

tion  and  office  expenses 1,319.17 

B 4,499.42 


67,883.28 


m  be  profitably  expended  during  fiscal  year  ending  Jnne 
30^000.00 
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Abstract  of  proposals  for  levee  work  in  Upper  Tensas  Levee  districif  received  and  opened 
by  Capt,  II,  C,  Newcomer,  Corps  of  Engineers,  July  6,  18S^, 


No. 


2 

4 

5 

7 

8 

9 

11 

15 

16 

17 

18 

30 

21 

22 

24 

28 

31 

32 

38 

38 
89 
41 
43 


Name  of  bidder. 


John  Scott  &.  Sons 
J.  K.  Moore. 


Sbippey  &  Kilpatriok 
F.L.  Maxwell 


M.McTiehe 

L.  Anchanenborg  — 

Hugh  Morgan 

C.  A.  Winter 

C.A.Laoy 

W.M.Batea 

Robert  Johnsen 

Jno.  A.  Cannon 

Jno.  G.  Serisions 

W.J.Bentley&Co... 
McCadden  &  Roach.. 

Thomas  &  Co 

Martin  Jennings&Co . 
W.K.Lewis  &Co.-.. 

J.H.  McTighe , 

J.  B.  Lewis 

Roliert  Nicholson  — 

BattOBrien 

llelgason  Bros 

Beni:alley 


In  Arkansas. 


Cents. 


13. 375 
14 


12.5 
15.94 
all.  99 


Cents. 


16.625 


5^ 


Cents. 


17.6 
a  13. 625 


18.99 
20 


I 


a  14. 95 


22. 376 


16 


21 


13.08 


22.875 


21.75 

17.25 

17.90 

17.625 

14.4 


15.2 


16 


15 


C€nU. 


19 


a  15 


17.6 
'22."875 


2L76 

27.5 

17.99 


14.4 
'2i.*7' 


15 


Cents. 


20 


17.5 


21.75 

30 

17.99 


24.7 


a  15 


In  Louisiana. 


OenU, 

18 


21.9 
16 
a  15. 74 


19 
22.6 


19.75 


16.21 
17.74 
17.5 


Cents. 

18 


14 
12 
13.74 


13 


16.4 
18.6 


13.625 


a9.90 
14 


17.5 
14.9 


Cents. 
21 


20.6 

19 

23.74 


33.31 


•  ld.6 


2L375 


19 
28 
24 
19.9 


a  Aooepted. 

Abstract  of  informal  proposals  for  levee  work  in  Lower  Yazoo  Levee  disfrict  below  Green- 
ville,  received  and  opened  by  CapU  H,  C.  Newcomer,  Corps  of  Engineers,  August  12, 

1898. 


No. 


1 

3 

5 

6 

7 

9 

10 

13 

13 

14 

17 

18 

19 

20 

23 

30 

31 

35 

37 


Name  of  bidder. 


Sbippey  Sl  Kilnatrick  . 
Mc(  *ad(len  &,  RoHch  . . . 

J.  B.Kerr 

J.H.Bryan  &  Co 

Helgason  Bros.  

Cary  6l  Johnsen 

Thomas  &  Co 

L.  C.  Dresbach  6l  Bro  . . 

John  Scott  &  Sons 

Martin  Jennings  8c  Co. 

N.  I.  MoLeod 

W.M.Bates 

Stone  8l  Stansell 

BeuTalley 

L.  C.  Dulanev 

BattOBrien 

C.  A.  Winter 

T.  Likens 

Bush  Bros 


Stations 
1070-1130 
(495  L.}. 


Cents. 


611.5 
12 


12. 375 
12.43 


9.375 
n.87 


Stations 
2400-2571 
(527  L.). 


Cents. 


6  14 
18 


17 


27 
16* 


15,87 


Stotiona 
4078-4133 
(554  L.). 


Cents. 
614.74 


6  Aooepted. 


17 


14.94 
15.49 
16 


17 
16 


15 
17 
14 
16 
19.98 


Stations 
4133-4188 
(555  L.). 


CenU. 
b  14. 74 


24 


19 


20 

15.49 

18 


17 
28 


22.5 

23 

16.44 

24 

27.73 


24 


Stations 

4188-4243  a 

(555  L.). 


Cents. 
614.74 
12.49 
13 
12 

13.96 
15.49 
14 

12.125 
17 
15 

ia.375 
12.5 
13 

11.96 
1L98 
14 


13. 873 
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proposals  for  levee  trorJc  in  Lower  Yazoo  Levee  district  below  GreenvHUf 
received  and  opened  by  Capt,  H.  C,  Newcomer^  etc, — Continued. 


Name  of  bidder. 

Stations 
1300-1400 
.(499  L.). 

Stations 

1400-1500 

(600  L.). 

Stations 
1500-1600 
(502  L.). 

Stations 

1600-1700 

(503  L.). 

Stations 

1700-1800 

(504  L.). 

rv 

Centt. 
18.6 
18.46 

Cents. 
18.6 
22 

Cent*. 

18.5 
32 

Genu. 
18.5 

Chnts. 

ott  8c  Sods 



aabai'.h  Sl  Bro .............. 

16.67 

&.  Kilpatrick 

33 

12.875 
a  18 
10 

VVynn 

16 
17 
14.75 

14 

igho .  ... 

lay - 

...  ^.... 
20 

;Kiniir.   

13.' 75* 

dt  &.  Lowranco. 

24.5 
16.97 
25 
a  14 
29 

27.6 

23.97 

27 

24.0 

30 

21 
21 
25 

24.9 
27.25 

23 

19.94 

22 

16.6 

In  tor 

ates ^ 

Fuhns*^!! 

14 

atkins 

27.26 

a  11.48 

Jannon  

13.875 

sessions 

23.9 

28 

27.6 

25 

25 

45 

21.75 

29.72 

80 

22.45 

28 

29 

60 

22.376 

19.0 

lanev 

22 

27.5 

30 

28 

50 

17.626 

40 
30 
30 
29 

36 

en  Sl  Koach 

17.6 

'C»8 

16.5 

14.94 

rr 

Feniiiiies  &.  Co 

19. 376 

14. 375 

t  <fc  Crow 

15 

Tiehe 

34 
23.7 

AJf^llO.  ............    ........ 

ivia 

19.7 

19.74 

24.625 

18 

26.9 

23.5 

17.7 

16.7 

12.6 

3rien 

MolDtvre 

25.375 

a  15. 375 

16.626 

14. 376 

Sc  Carter 

27 
23.6 

22 

ley 

a  14 

13 

Name  of  bidder. 

Stations 

1800^^1900 

(505  L.). 

Stations 

1900-2000 

(512  L.). 

Statiiins 

2000-2060 

(513  L.). 

Stations 
2060-2110 
(514  L.). 

»tt  &  Sons 

Cents. 

Cents. 

Cents. 
10.23 
10.0 
8.85 
12.15 
11 
12.5 

Cents. 
10.28 

Mbuch  &  Bro 

11.5 

SVvTin 

a  10 
14 

10.1 
13.5 

9.6 

iehe 

12 

lay 

13.65 

12.5 

17 

12.6 

14 

11.74 

14. 875 

11.93 

12.95 
13 
15 
13 
'    13.5 
14.49 
21.876 

13 

^ine 

dt  &  L<owrance  ................ 

12 
12 
11 

10.98 
12  375 
10.0 
22.45 
12.25 
11 
11 

a  0.876 
11.99 

12.75 

at^8 

12.5 

oIlIlHC'D  ........................ 

11 

sitkiiis  ......................... 

11.98 

!^aiinon 

13.5 

)OH81UII8 

11.42 

ntley  &  Co 

22.45 

Ian«?y 

18 

13.6 

15 

18 

13.76 
15 

14.75 
11.99 
12 
20 
a  11.875 
16 

12.25 

en  6c  Roach 

11 

OS 

11 

Wortliiutfton 

&^  Co 

11.99 

12 

21.8 

14.875 

13 

11.90 

lyuer 

T 

13.6 

11. 375 

10 

12.4 

to.  7 

10.23 

11 

10.376 

10.76 

13.5 

10 

13.8 

lenniiiCH  Sc  Co 

11. 375 

t  6c  Crow 

10.6 

Ticlie 

12.4 

tris 

12.0 

18.0 

11.7 

Leod 

10.73 

Dries 

14.5 
13. 376 
13.76 

11.6 

Mclntvre... 

13. 376 

10.625 

a  Bros' 

10.0 

St  Carter 

18.0 

lev..... 

13.5 

a  10 

W  J 

i  99 ^226 


a  Accepted. 
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Abstract  of  informal  proposals  for  levee  work  in  Lower  Yazoo  Levee  dUtriot^  received  mI 
opened  by  CapL  H,  C  Newcomer,  Corps  of  Engineers,  January  S6,  1899. 


No. 


1 
2 
3 
4 
5 


Knme  of  bidder. 


IkOlMTt  Johnson. 

lUiKh  High 

A.P.Chilton  .... 

H.  Morgan 

John  (t.  SeHsionH 


Balesheil 

Loop. 

Station 

Na 

8169~3182a 

(537  L.). 

Cents. 

'15.7 

6 

18 

7 

%15.75 

8 

18.45 

9 

19.23 

Name  of  bidder. 


T.Mike 

Stone  6c  Stansell 

J.  H.  Gary 

Ben  Talley 


Balesbed 
Loop. 

Station 
31fl»-3182« 

(537  L.). 


OmU. 
16 

18.48 
16 
19.9 


>  Accepted. 

List  of  assistant  engineers  employed  on  icork  of  river  and  harbor  improvement,  in  charge  of 
Capt.  if.  C.  Newcomer^  Corps  of  Engineers,  from  June  SO,  1898,  to  June  SO,  1899, 
inclusive,  under  the  acts  approved  June  4,  1897,  July  19^  1897 ^  and  July  1,  1898, 


Residence. 


Arthur  Hider,  Green- 
ville, Miss. 


E.  C.  Tollinger,  Green- 
ville, MisH. 


H.  St.L.Copp6e,Grcen- 
ville,  Miss. 

J.D.Van  Meter, (ireen- 
ville,  Miss. 

W.  S.    IJrown,    Lake 
Providence,  La. 


Time   ,  Compen- 
em-     Hationi>er 
ployed.    luonth. 


Months. 
12 


Where  employed. 


$250. 00     Greenville,  Miss 


2        175.00    do 

10  I      200.00    do 


2  I      175.00    do 

10  1      200,00    do 


Work  on  which  employed. 


Care  and  repairs  to  plant,  c«n- 
stmction  of  towboat,  and  re- 
pairs to  revetment  works 

'Construction  and  reuairs  of  levees 
in  Upper  Tensas  uiatrict  in  Ar- 
kansas. 

Construction  and  repairs  of  levees 
in  Upper  Tensas  district. 

'Construction  and  repairs  of  levees 
in  Lower  Yasoo  district  below 
Greenville. 

Construction  and  repairs  of  levees 
in  Lower  Yazoo  district. 

Constraction  and  retpairs  of  levees 

.  in  Lower  Yaaoo  district  above 
Greenville. 

Construction  and  repairs  of  lerees 
in  Upper  Tenaaa  district  in  Loui- 
siana. 


List  of  contracts  in  force  in  the  Lower  Yazoo  Levee  distHct  June  SO,  1899,  with  names  of 
contractors,  date  qf  approval,  of  beginning  of  work,  and  expiration. 


Levee 
stations. 


200-  300 

400-  500 

700-  790 

811-  900 

900-1000 

lOOC-1100 

1100-1200 

1200-13(»0 

1300-1400 

1400-1500 

1500-1600 

1000-1700 

1700-1800 

180(M900 


Miles 
below 
Cairo. 


483  L. 
487  L. 
492  L. 
492L. 
403  L. 

494  L. 

495  L. 
497  L. 
409  L. 
600  L. 

502  L. 

503  L. 

504  L. 

505  L. 


Contractor. 


Date  of  ap- 
proval. 


H.F.Watkins Anc.25.  1898 

J.H.McTigl.o ' do 

C.  A.  Winter do 

Jno.  C.  Mclnt^ro ; do 

J.  B.  Lewis j do 

..  ...do ' do    

T.Mike .do 

do <lo 

Kobert  JohnRcn j...   .do 

M.McTii;lie | do 

Jno.  C.  Siclutyre do 


Ben  Tallev   -  - 
H.  F.  Waikins. 
J.  ic  A.  Wvnn  . 


.do 

do 

.do 


Date  of  begin- 
ning work. 


Sept. 

Dec. 

Dec. 

Ang. 

Sept. 

Nov. 

Oct. 

Oct. 

Aug. 

July 

Oct. 

Ang. 

Nov. 

Aug. 


5,1898 

12, 1898 

8, 1898 

6.1898 

1,1898 

16,1898 

22,1898 

1,1898 

30,1898 

15,1898 

25,1896 

1.1898 

23,1898 

12,1898 


Expiration  of 
contract. 


Dec  1,  1890 
Do. 
Do. 
Do. 
Do. 
Dow 
Dow 
Do. 
Da 
Do. 
Dow 
Do. 
Do. 
Do. 
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Informal  proposals  for  levee  work  in  Upper  Tensas  distrioty  received  and  opened 
by  Capt.  H,  C  Newcomer,  Corps  of  Engineers,  August  1-2,  1898, 


of  bidder. 


In  Arkansas. 


•S 

cost 


Cents. 
dt  Kilpatrick'    20 
en  &  Roach  J    17.43 

bitebill \    20 

rr 

igbe 

Johnsen  — 


■■sis 


Cents. 
20 

17.43 
22 


ore 


I 


M®  3 


i?5 

5^3 


20        I  20 
17.43  I  17.43 
30        '    9.75 


Cents. 


9  *H     • 


17.43 
18.5 


Onte.     Cents. 
17.43   a  17. 43 


I 


b  17. 49 


25 


38bach&Bro.i 
Tenuings&Ck) . 

M.Forrest  . 
ates \ 

Stansell 1 

wis 1 

racy ]  6 14. 5 

cy !    17 

tiwis  &  Co 

•OS 


b  17. 93 
25 
24.5 
18 
26.95 


32.5 


I 


6  21 


10 
12 


35 
32.' 75 


14.625 
9.4 
b8.99 


20 


617.9 
25 


19.625 


19.99 


22.5 


Cents. 

n.'is' 


Cents. 


35        |, 
10.99  ' 


14.95 


22.25 


13 


612.98 


20 
22.94 


24.99 
612.98 


a  Rejected  and  work  readvertised. 


b  Accepted. 


informal  proposals  for  levee  work  in  Upper  Tensas  Levee  district,  received  and 
:ned  by  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  August  12,  1898. 


In  Arkansas. 

In  Louisiana. 

of  bidder. 

Stations 
3100-3160 
.  (496  R.). 

Stations 
3185-:U00 
(498  R.). 

Cents. 

Cents. 

Stations 
3031-3118 
(577  R.). 

Stations 
3116-8197 
(579  R.). 

Stations 

3197-3277 

(580  R.). 

Stations 

3310-3328 

(582  R.). 

Itbarp 

Cents.  1 

1 

Cents. 

CenU. 
a9.95 

Cents. 
17.46 

CenU. 
a  11. 45 

Cents. 
9.94 

ien  Sl  Roach  . . 

17.  43  . 

i7.43         17 '43 

rr 

17 

17 

17 

yan  6c  Co 

•>••••••••, 

13.99 

* 

•n  Bros 

p 

15.73 
15.75 

11.5 
14.75 

16.98 
19.5 

13 
15.6 

12 

iirhe......... . 

.. 
18 

10.76 
13.73 

15.25 

15.74 

►ore 

27.6 

..a...... 

esbacb  8t  Bro. 

13.73 

13.23 

16 

18 

11.40 

12.5 

13.43 

16 

16 

13.45 

13.75 

'4}it  6l  Sons  . . . 



16 
17.375 

16 
22 

23.40 
a  17 

16 

Jennings  &  Co 
sTIgbe 

......... 

•  -  -  • 

lates 

all 
13 

a  12. 5 
13 
15 

a  14 

Stansell 

a  24. 04 

lev 

■ 

Ilyner i 

18.94 

12.44 
12.98 

18 
27 

13 
16.98 

innan ! 

1 ■• 

1 

nev......... 

1 

10.47 

IcCarten 

16.7 

icbolson '... 

15.72 

12.74 
13.73 
14 

13.2 
12.6 
14. 875 
a8.94 

Brien ' 

26 
19.8 

13.98 

16.5 

21.2 

26 

14.875 

14.73 

Botley  &■  Co. . . ' 

17.4 

affenuuriE ! 

15.16" 
26 

IX well 

28 

22.25 

21 

ros '. 

18 

Vaaghan  ..  .J 

a  9. 45 

i 

lAcceptei 

i 

d. 

* 


t 

I 

1 

i 

i 


t 


--^i: 


"    1 

.1 


OnJuUil 


)-, 


1 


I 

i     I 


I 
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Xtt/  of  contracts  in  force  in  the  Upper  Tensas  Levee  district  June  SOj  lS99y  with  names  of 
contractors,  date  of  approval,  of  beginning  work,  and  expiration. 


Levee 
•tatioDS. 


1780-1810 
1M2-2047 
MOO-3300 
S50O-3000 

1000-3700 
Mll-3500 
38104931 
SB31-3031 


Miles 
below 
Cairo. 


466  B. 
468R. 
505R. 
606R  . 
508R. 
562R. 
574  R. 
676  R. 


Contractor. 


Date  of 
ajiproval. 


Robert  JohDsen 

MoCadden  &  Roach 

C.  A.  Winter do 

do I do 

BenTalley do 

L.  Aschanenburg ' do 

J.  H.McTicbe do 

W.  J.  Bentley  &  Co do 


Aag.  25, 1808 
do 


Date  of  beein- 
uing  work. 


Sept. 

Aug. 

July 

Sept. 

Deo. 

Aug. 

July 

Aug. 


10. 1808 
29, 1898 
18, 1898 
19. 1898 
12, 1898 
1,1898 
19, 1898 
10. 1898 


Expiration  of 
contract. 


Dec.  1.  1899 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Appendix  4. 

BiFORT  OF  Major  Q.  McC.  Derby,  Corps  of  Engineers,  on  Operations  in  tiie 

Fourth  District. 

United  States  Engineer  Office, 

New  Orleans  J  La.,  June  1,  1899, 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  upon  the  work  of  the 
Fborth  district,  Mississippi  River  Improvement,  for  the  period  from  Jane  1,  1898,  to 
June  1,1899: 

Ponnant  to  the  requirements  of  Special  Orders,  No.  126,  Adjutant-General's  Office, 

1808, 1  was  relieved  from  dnty  in  charge  of  this  district  by  Maj.  J.  H.  Willard, 

Com  of  Engineers,  U.  S.  A.,  June  3,  1898,  and  reported  to  Major-General  Shafter. 

IJ.  S.  A.,  for  dnty  as  chief  euj^ineer  of  the  Firth  Army  Corps;  Major  Willard 

xnained  in  charge  of  the  district  until  November  SO,  1898,  when,  in  compliance 

Vith  Special  Orders,  No.  267,  Adj  utant-Geuerars  Office,  he  was  relieved  by  Capt. 

Kenry  Jervey,  Corps  of  Engineers,  U.  S.  A.    After  the  close  of  the  Santiago  cam- 

'Mgn  and  the  declaration  of  peace  with  Spain,  orders  were  issued  mustering  out 

'ibe  Yolnnteer  troops,  and  in  compliance  with   Special  Orders,  No.  54,  Adjutant- 

leneral's  Office,  current  series,  I  returned  to  this  district,  relieving  Captain  Jervey 

Haroh  23,  1899.    These  frequent  changes  of  the  officer  in  charge,  the  presence  of 

fellow  fever  in  the  district,  and  the  absence  of  several  of  the  civil  nssistants  who 

%eBt  to  the  war,  have  necessarily  had  an  unfortunate  effect  upon  the  amount  and 

It  of  the  work  accomplished  during  the  year. 

The  Fourth  district,  Mississippi  Kiver  Improvement,  extends  from  Warrentou,  1\ 
'm  below  Vicksbnrg,  to  the  Head  of  the  Passes,  about  13  miles  from  the  Gulf  oi 
[ico,  a  distance  of  452.8  miles  by  river. 
llie  works  include  the  improvement  of  the  harbors  at  Natchez  and  Vidalia,  Missis- 
land  Louisiana;  improvements  at  the  junction  of  the  Mississippi,  Red,  and  Atcha- 
^ya  rivers;  improvement  of  the  harbor  at  New  Orleans,  La. ;  improvement  of  the 
in  the  Mississippi  River  below  Natchez,  and  the  construction,  repair,  and 
kintenanoe  of  a  portion  of  the  levee  system  of  the  district. 


HARBORS  OF  NATCHEZ  AND   VIDALIA. 

The  project  for  this  work  contemplates  the  construction  of  a  levee  on  or  near  the 
01  Cowpen  Neck,  to  prevent  the  flow  of  water  across  the  neck  during  high 
M  of  the  river,  and  the  construction  of  about  16,000  linear  feet  of  bank  revot- 
itin  Giles  Bend;  estimated  cost,  $541,300.  The  object  of  the  proposed  work  is 
prevent  the  formation  of  a  threatened  cut-off  at  Cowjicn  Neck,  which  would 
nthe  destruction  of  tiie  town  of  Vidalia^  much  injury  to  the  water  front  and 
lings  at  Natchez,  and  increased  cavings  of^  the  banks  for  many  miles  above  and 
►w,  with  consequent  destruction  of  expensive  parts  of  the  lovee  system. 
The  amonnt  expended  upon  this  project  to  June  30,  1898,  was  $210,307.74,  and 
itatt  remained  available  a  balance  of  $131,944.30. 

During  the  current  year  but  little  progress  was  made;  the  river  remained  so  high 
OQghout  the  season  as  to  greatly  interfere  with  the  work,  and  tlie  presence  of 
low  fever  at  New  Orleans  and  Natchez,  and  elsewhere  along  the  lower  river, 
it  impracticable  to  secure  the  necessary  labor  to  do  the  work,  and  quarantine 
ietioDB  prevented  the  contractors  from  delivering  rock.  It  was  not  until  Sep- 
iber  8  that  it  was  thought  advisable  to  commence  the  construction  of  mats  and 
M.  This  was  continued,  in  the  face  of  extraordinary  difficulties,  nntil  January 
wbenit  WM  suspended  on  account  of  the  rising  river;  122,000  square  feet  of 
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m.itH  and  52,800  cubic  ff>et  of  cribn  were  constructed  and  towed  from  the  willow 
bar  at  L* Argent  to  the  bank  to  be  protected,  a  diBtanoe  of  about  10  miles.  The 
detailH  of  the  work  accomplished  are  fully  described  in  the  appended  report  of  my 
assistant,  Mr.  H.  S.  Douglas.  A  sketch  is  herewith  showing  the  location  of  the 
spurs  and  the  rate  of  caving  of  the  bank. 

In  discussing  this  work  in  my  annual  report  last  year  I  reported  the  sitnation  as 
follows : 

''The  interval  between  the  axes  of  the  spurs  is  about  450  feet,  and  experience  may 
prove  that  this  interval  is  too  wide;  but  even  if  an  extra  spur  has  to  be  placed  in 
each  interval,  the  tirst  cost  of  the  work  will  still  compare  favorably  with  other  revet- 
ment work  on  the  river. 

''Thorough  and  frequent  inspection  is  an  essential  to  the  sncoessof  this  revetment, 
as,  for  that  matter,  I  believe  it  to  be  for  any  revetment.  Repairs  whioh  can  be 
effected  at  nominal  cost  when  the  necessity  first  arises  may  cost  as  much  as  a  new 
revetment  if  neglected  for  a  few  months. 

"If  the  Giles  Bend  revetment  fails  it  will  probably  be  from  one  of  two  cansea — ^the 
continuance  of  caving  between  the  spurs,  due  to  eddy  action,  or  the  deepening  of  the 
channel  of  the  river  along  a  line  connecting  the  outer  ends  of  the  spnrs.  In  the  iirat 
case  the  spurs  may  be  overthrown  laterally  or  the  river  may  get  in  between  them 
and  the  shore.  In  the  second  case  the  spnrs  may  be  destroyed  oy  being  undermined 
from  the  outer  end  inward. 

"Both  of  these  threatened  dangers  have  their  appropriate  remedy  if  the  trouble  ii 
detected  early  enough.  Eddy  action  between  the  s]^urs  can  be  broken  up  by  placing 
an  additional  spur  between  the  original  ones;  and,  m  my  Judgment,  sncii  additioual 
spurs  should  be  made  with  openings  through  them,  to  carry  out  the  principle  of 
reducing  the  velocity  of  the  water  in  contact  with  the  bank  by  obstructing  the  flow, 
while  avoiding  obstructing  it  so  much  as  to  reverse  the  direction  of  the  current. 

"  If  the  river  scours  its  bed  in  front  of  the  line  of  spurs  so  as  to  threaten  undermin- 
ing the  ends  of  them  it  is  evident  that  the  new  subaqueous  bank  so  formed  must  be 
protected  the  same  as  the  original  bank  by  prolonging  the  spnrs  until  their  enter  endi 
rest  upon  the  horizontal  bed  of  the  river.'' 

The  condition  of  the  revetment  in  Giles  Bend  now  appears  to  be  preoarions.  On 
account  of  the  high  stage  of  the  river  no  hydrographic  survey  has  been  made  sinee 
last  December,  and  the  soundings  taken  tnen  extend  only  from  Spur  8  to  Spur  12, 
inclusive.  These  soundings  show  that  the  bank  and  bed  of  the  river  have  oontinaed 
to  scour  between  the  spnrs,  the  deepening  being  generally  about  90  feet,  and  more 
in  deep  water  than  near  shore,  so  that  the  bank  is  decidedly  steeper  than  it  was 
originally.  No  recession  of  the  low-water  line  is  shown  at  the  spurs,  but  between 
them  it  £as  receded  from  25  to  100  feet.  The  shore  end  of  Spur  8  seems  to  have  been 
doHtroyed. 

It  is  most  unfortunate  that  thijs  situation  was  not  dealt  with  last  season.  The 
failure  to  make  a  Hurvey  immediately  after  high  water  last  summer  and  at  once  pro- 
coed  with  the  neci'ssary  repairs,  for  which  there  were  ample  ftinds  available,  appears 
to  have  been  due  to  the  frequency  with  which  the  work  changed  hands  last  season 
and  to  the  prevalence  of  yellow  fever  along  the  lower  river,  which  made  it  almost 
impracticable  to  do  any  work  on  account  of  the  scarcity  of  labor. 

If  the  work  could  have  been  done  last  season  I  believe  therevetment  could  readilj 
have  been  made  secure  at  very  moderate  expense  by  siipply  constmctinff  an  addi- 
tional spur,  with  its  pile-dike  shore  connection,  in  the  middle  of  each  interval 
between  the  existing  spurs.  This  would  only  have  brought  the  total  cost  of  the  revet- 
nicnt  up  to  $19.04  per  foot,  which  is  still  very  low  compared  with  the  cost  of  contin- 
uous revetment. 

Instf^ad  of  doing  this,  however,  all  of  the  pile-dike  shore  connections  were  removed 
and  practically  no  work  done  below  low  water. 

The  pile-dike  shore  connection  was  an  attempt  to  hold  the  bank  between  high  and 
low  water  on  the  spur-dike  principle,  and  I  know  no  more  promising  type  of  dike 
for  this  purpose.  The  abandonment  of  the  spur-dike  principle  between  high  and 
low  water  apparently  makes  it  necessary  to  protect  this  portion  of  the  bank  with  a 
continuous  pavement  of  rock  or  brick,  and  this  in  turn  necessitates  the  abandonment 
of  any  attempt  to  repair  the  existing  revetment  on  the  spur-dike  principle,  because 
under  the  moat  favorable  conditions  tliere  is  likely  to  be  some  caving  between  spurs, 
and  even  a  very  little  would  undermine  and  destroy  a  continuous  paving  of  atone  or 
brick.  A  continuous  revetment  above  low  water  seems  to  necessitate  a  continuoos 
revetment  below  low  water. 

It  is  therefore  proposed  the  coming  season  to  make  a  survey  as  soon  as  the  stags 
of  the  river  will  permit,  and  if  there  has  been  no  radical  change  in  the  situation 
since  the  survev  of  last  December,  to  proceed  with  the  necessary  repairs  aa  rapidly 
as  possible  on  the  following  system :  Where  the  low-water  line  has  receded  behind  the 
spur  so  as  to  impair  its  connection  with  shore,  the  mat  and  spnr_will  be  prolonged 
inward  so  as  to  reestablish  the  connection  between  the  spur  and  shore;  the  interval 
between  the  foundation  mats  of  the  spurs  being  about  300  feet,  two  150-foot  mats 
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will  be  laid  bo  as  to  nearly  or  qaite  cover  the  whole  of  the  QDproteoted  bank  below 
low  water;  the  inshore  ends  of  the  mats  will  be  located  several  feet  above  low- 
water  marK,  and  the  mats  will  be  300  feet  long,  so  that  no  attempt  will  be  made  to 
brlDff  their  out«r  ends  into  alignment  with  the  foundation  mate  of  the  spurs.  Spurs 
1  and  2  are  in  deep  pockets,  and  apparently  the  additional  mats  are  not  yet  needed 
in  the  intervals  adjoining  them.  Above  low  water  the  Mississippi  River  Commission 
have  decided  to  pave  the  bank  with  rock  or  brick  as  fast  as  the  river  grades  it  back 
to  a  slope  of  about  1  on  3. 

It  ia  probable  that  the  levee  on  Cowpen  Neck  will  be  breached  by  the  caving  bank 
before  or  during  the  next  high  water.  When  this  takes  place  it  is  probable  that  the 
whole  levee  would  be  rapidly  washed  away  if  nothing  is  done  to  prevent  it.  It  is 
proposed  to  expend  about  $600  in  constructing  a  new  head  for  the  levee  at  some 
point  on  the  lino  where  it  will  have  a  probable  life  of  three  years  or  more;  the  stone 
now  on  the  outer  end  of  the  levee  will  be  used  to  revet  the  new  head.       m 

In  this  connection  it  Hhould  be  observed  that  the  revetment  work  in  Giles  Bend 
hM  not  yet  reached  the  narrowest  part  of  Cowpen  Neck,  and  that  a  further  appro- 
priation is  needed  to  prolong  the  revetment  past  this  narrow  part  of  the  Neck,  as, 
until  this  is  done,  the  money  already  allotted  will  have  produced  no  useful  fruit. 

The  amount  expended  from  June 30, 18d8,  to  June  30, 1899,  is  $21,944.30,  distributed 
M  follows : 

Qfllee  expenses  (main  office) $723.31 

Oilier  edniinistrative  expenses 1, 705. 39 

Conatrootion  of  revetment  (hired  labor) : 

Mftterials $3,161.59 

Wages 6,934.59 

Sabsistence 4,243.25 

14,339.43 

florreys 508.69 

.  Bepftirs  to  plant 491.61 

Care  of  plant 782.96 

New  plant 3,387.26 

Ifiaeeilaoeons 5.65 

Total 21,944.30 

Money  statement. 

IKPROTIKO  HARBORS  AT  NATCHEZ  AND  VIDAUA,  MISSISSIPPI  AND  LOUISIANA. 

Jnly  1, 1898,  balance  unexpended >$2I,944.30 

Aaonnt  appropriated  by  river  and  harbor  act  of  March  3, 1899 50, 000. 00 

71, 944. 30 
p,  Jnne  90, 1899,  amount  expended  during  fiscal  year 21, 944. 30 

f^J  h  1SQ&  balance  unexpended 50, 000. 00 

AmilBt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900.    80, 000. 00 

The  amount  expended  from  June  30, 1898,  to  June  30, 1899,  is  $36,726.78,  distributed 
te  ftllowB : 

I^Oflse  expenses  (main  office) $1,842.31 

OHmt  adininistrative  expenses 4, 321. 10 

fCsastmetion  of  revetment  (hired  labur) : 

Haterials $21,077.85 

Wages 4,057.75 

Bohsistence 3,077.55 

28,213.15 

15.33 

to  plant 426.39 

of  plant : 1,866.10 

»Umt 31.90 

»ns 10.50 

Total 36,726.78 


'Balance  unexpended  July  1,  1898,  as  stated  in  previous  report,  $131,944.30.    In 
'  MBonnt  was  included  $110,000  which  was  allotted  from  the  appropriation  for 
ring  Mississippi  Kiver  for  Giles  Bend.    A  separate  financial  statement  for  Giles 
teaahmitted. 


i 
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Money  HtateinenU 

PRXVKNTION  OF  CUT-OFF  AT  QILBS  BEMD,  LA. 

Jane  26,  1897,  amoant  allotted  from  sundry  civil  act,  approved  Jane  4, 

1897 $110,000.00 

June  30,  1899,  amoant  expended  during  fiscal  year 36, 726. 78 

Jnly  1,1899,  balance  unexpended 73,273.22 

July  1, 1899,  outstanding  liabilities $1,122.37 

July  1, 1899,  amount  covered  by  uncompleted  contracts 5, 410. 23 

6,532.60 

July  1,1899,  balance  available 66,740.62 

JUNCTION  OF  THE  MISSISSIPPI,  RED,  AND  ATCHAFALAYA   RIVERS,  LOUISIANA. 

A  detailed  description  of  tbe  difficulties  in  tbis  vicinity,  wbicb  tbe  improvements 
are  designed  to  rectify,  will  be  found  in  tbe  annual  report  for  1892.  In  general  teroiB 
tb(*se  dimculties  consist  in  tbe  silting  up  of  Old  River,  tbe  only  navigable  connection 
between  tbe  Mississippi  and  tbe  Red  and  Atcbafalaya  rivers. 

Tbe  works  beretofore  contemplated  bad  in  view  tbe  following  objects: 

To  cbeck  tbe  enlargement  of  tbe  Atcbafalaya  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  dams  or  sills. 

'  To  separate  tbe  Red  from  tbe  Atcbafalaya  during  tbe  low  water,  and  up  to  a  lO-foot 
stage,  by  nieauH  of  a  low  dam  at  tbe  West  end  of  Tumbull  Island,  wbicb  would  deflect 
tbe  Red  around  tbe  upper  side  of  tbe  isl  md. 

To  supply  a  new  outlet  for  tbe  Red  by  cutting  a  canal  across  Carrs  Point  and 
obstructing  tbe  lower  end  of  Upper  Old  River. 

Tbe  lied  would  tbus  always  be  a  tributary  of  tbe  Mississippi  at  low  stages  and  the 
Atcbafalaya  au  outlet,  while  tbe  conditions  at  bigh  stage  would  remain  about  the 
same  as  tbey  were  originally. 

Tbe  plan  also  contemplated  maintaining  low-water  navigation  tbrougb  Lower  Old 
River,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  tbe  above 
system  of  works. 

Owing  to  insufficient  funds,  works  on  all  parts  of  tbis  project,  except  tbe  first  and 
last,  has  been  suspended  for  many  years ;  and  experience  having  demonstrated  that 
the  channel  in  Lower  Old  River  can  be  kept  open  with  tbedredge  at  moderate  expense, 
even  after  having  been  exposed  to  the  effects  of  extreme  hie^h  water,  it  is  understood 
that  the  improvement  of  tbe  channel  of  Upper  Old  River  has  been  detiniteiy  aban- 
doned, narrowing  tbe  project  to  preventing  the  undue  enlargement  of  the  Atcbafalaya 
and  the  maintenance  of  a  navigable  channel  through  Lower  Old  River. 

The  usual  annual  examination  was  made  around  tbe  sill  dams  in  December.  The 
bigh  water  of  1898  not  having  been  an  extreme  one,  and  tbe  current  at  ordinary 
stages  having  been  principally  from  tbe  Mississippi  into  the  Atcbafalayaflbe  survey 
shows  but  little  scouring  around  the  dams  this  year,  and  on  tbe  contrary  a  consider- 
able deposit  of  sand  above,  below,  and  between  tbe  dams,  amounting,* however,  to 
much  less  than  the  deposit  which  had  taken  place  before  tue  flood  of  1897. 

As  experience  has  shown  that  a  single  extraordinary  high  water,  like  1897.  will 
remove  all  this  deposit  and  continue  the  attack  on  the  original  bed  of  the  river 
above  and  below  the  dams,  it  would  appear  to  bo  necessary  to  widen  the  foundation 
mats  above  and  below  each  dam.  This  work  will  be  undertaken  next  season  if  the 
plant  can  bo  spared  from  more  urgent  work. 

Owing  to  the  unusual  height  of  the  low-water  stage  of  tbe  Mississippi  during  the 
season  but  little  dredging  became  necessary  in  Old  River.  It  is  estimated  that  73,800 
cubic  yards  of  material  were  dredged  and  deposited  in  the  stream  alongside  the  cat 
made  by  the  dredge.  The  dredge  Bam  was  kept  in  Old  River  from  August  11  to 
November  17,  but  only  worked  forty-four  days. 

In  compliance  with  a  resolution  of  the  Mississippi  River  Commission  a  survey  was 
made  from  Simmsport  to  Red  River  Landing,  repeating  the  cross  sections  soonded 
in  1894.  The  mean  of  112  cross  sections  between  Barbres  and  the  Mississippi  River 
shows  that  below  35  feet,  on  Barbres  gauge  the  cross  section  of  Old  River  has 
increased  as  follows :  Area,  from  20,901  square  feet  in  1894  to  21,843  square  feet  in 
1899;  depth,  from  26.6  linear  feet  in  1894  to  30.8  linear  feet  in  1899.  I^e  widtb  has 
decreased  from  793  linear  feet  in  1894  to  717  linear  feet  in  1899. 
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The  amonnt  expended  from  Jane  30, 1898,  to  Jane  dO,  1899,  is  $15,025.02,  distributed 
as  follows: 

OflBco  expenses $2,404.80 

Other  adininistrative  expenses 925.39 

Dredgin^pid  River  (bired  labor) : 

Mat^als $470.94 

Wages 2,950.30 

Sabsistence 929.70 

4,350.94 

Surreys ^ 3,163.93 

Repairs  to  plant 471. 10 

Care  of  plant 2,023.12 

M«w  plant 1,685.74 

Total 16,025.02 

Money  statement. 

IMPROVING  ATCHAFALAYA  AND  RED  RIVERS,   LOUISIANA. 

Joly  1,1898,  balance  unexpended $67,337.87 

Amoont  appropriated  by  river  and  harbor  act  of  March  3,  1899 25, 000. 00 

92, 337. 87 
June  30, 1899,  amount  expended  during  fiscal  year 15, 025. 02 

illy  1, 1899,  balance  unexpended 77,312.85 

Jnly  1,1899,  outstanding  liabilities $65.87 

Jily  1, 1899,  amount  covered  by  uncompleted  contracts 19, 000. 00 

19,065.87 


-Jlly  1, 1899,  balance  available 58,246.98 

NBW  ORLEANS  HARBOR. 

As  approved  project  for  the  improvement  of  New  Orleans  Harbor  contemplates 
Us  protection  of  the  banks  in  all  of  the  caving  bends,  by  menus  of  sloping  sub- 
Ifcifgtid  spur  dikes,  made  mostly  of  brush  and  stone,  resting  upon  wide  foot  mats,  and 
^pteed  at  intervals  vai*ying  from  400  to  1,600  feet  as  circumstances  may  require,  with 
•inluoous  brush  and  stone  revetment  covering  the  intervals  where  necessary.  The 
tttteate  cost  is  not  estimated. 

At  the  close  of  the  last  working  season  the  work  completed  comprised  about  400 
pMof  mattress  protection  at  the  head  of  CarroUton  Bend;  five  spur  dikes,  with 
iJlMiiiiions  revetment  covering  the  intervals,  in  CarroUton  Bend ;  two  spur  dikes  in  the 
phwiiTille  Bend;  six  spur  dikes  in  the  Gouldsboro  Bend ;  in  the  Third  District  Reach 
l^rtten  spur  dikes  had  been  completed,  a  continuous  revetment  constructed  between 
fjfftn  1  and  2,  and  a  mattress  150  by  200  feet  placed  contiguous  to  the  foundation 
fMtMM  Of  Spurs  2',  3'  Zi',  A',  and  4f . 

Tilhe  fiDDds  available  June  30,  1898,  amounted  to  $90,536.60  and  a  project  had  been 
kfiored  for  the  anplication  of  these  funds  at  and  above  Algiers  Point.  Work  was 
VKbogon  under  tnis  project  until  August  20,  the  unusual  height  of  the  river  pre- 
INtollDC  an  earlier  beginning. 

[ji  BRtBttle  progress  was  made  before  the  work  was  interrupted  by  the  appearance 

fillow  lever  at  New  Orleans,  making  it  impracticable  to  secure  labor  and  unin- 

iptod  transportation  on  the  river.    Work  was  resumed  November  4  when  the 

fever  situation  had  somewhat  improved,  but  it  was  again  interrupted  by  high 

Jannary  18. 

12  to  17  inclusive,  on  the  bank  between  Gouldsboro  and  Algiers  Point  were 
_.id  dnrine  the  season,  with  additional  buttresses  below  Spurs  12  and  16. 
ipnra  are  shown  on  the  sketch  herewith. 

ta meeting  in  December  the  Mississippi  River  Commission  transferred  $12,000  of 

|Blota»nt  previously  made  for  Algiers  Point  to  the  protection  oi  the  bank  around 

derator  and  wharf  at  South  port.    Under  this  allotment  a  mat  was  laid  along 

ftent  of  the  wharf  and  asainst  its  lower  end,  as  shown  on  the  accompanying 

'k.    To  complete  the  project  it  will  still  be  necessary  to  cover  the  beu  of  the 

witlt  mattress  work  underneath  the  wharf 
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Th«'  total  amount  of  work  done  in  New  Orleans  Harbor  thM  year  consists  of  472,500 
Bfpian*  t't-t-t  ot  mats  and  5?^i,8^X)  ciiM<:  fret  of  cribs.  The  cost  of  the  work  was  7.7 
C(*ntH  ]ierMf|uare  foot  for  m.itH  anri  3.8  c^^nts  piT  onbic  foot  for  cribs.  This  cost  is 
nunsiiully  high,  but  the  diAicaltieH  enf'oant«*red  this  season  throngh  the  prevalenee 
of  yellow  ievtfT  and  the  unusual  height  of  the  river  daring  the  low  water  season  have 
been  extraordinary. 

For  further  details  connected  withrthe  work  reference  ie  made  to  the  acibmpany- 
ine  report  of  Mr.  H.  8.  Douglas,  assistant  engineer. 

J)urii)g  the  past  year  there  haA  lieeu  serious  caving  of  the  bank  within  the  harbor 
of  .New  Orleans,  both  at  Sonthport  and  in  the  Third  District  Keach.  Surveys  are 
now  in  progresH  to  show  the  t^tent  of  the  damage  done.  It  is  pn»bable  that  exten- 
sive  revetment  work  will  be  necessarv  at  Southport,  but  in  the  Third  District  Reach 
it  doeH  not  now  seem  to  be  practicable  to  undertake  any  work  as  the  Orleans  levee 
board  have,  with  the  sanction  of  the  Secretary  of  War,  constructed  certain  works 
along  the  river  bank  which  would  jeopardize  any  work  the  Goyemnient  might  do. 

The  amount  expeuded  from  June  30, 1898,  to  June 30, 1899,  is  $75,736.23,  distributed 
as  follows: 

Office  expenses  (main  office) $3,401.90 

Other  administrative  expenses 6,109.08 

Construction  (hired  labor) : 

Materials $18,594.68 

Wages 29,999.29 

Subsistence 11,900.42 

60,494.39 

Surveys 1,843.43 

Repairs  to  plant 405.64 

Care  of  plant 2,101.10 

New  plant 1,349.34 

Miscellaneous 31.40 

Total 75,736.23 

Money  statement. 

IMPROVING  HARBOR  AT  NBW  ORLEANS,  LA. 

July  1, 1898,  balance  unexpended $101,251.86 

Amount  appropriated  by  river  and  harbor  act  of  March  3, 1899 110, 000.00 

211, 251. 86 
June  30, 1899,  amount  expeuded  during  fiscal  year 75,736.23 

July  1, 18t)9,  balance  nnex])ended 135,515.63 

July  1, 185*9,  outstanding  liabilities $47. 50 

July  1, 1899,  amouut  covered  by  uncompleted  contracts 5, 000. 00 

5,047.50 

July  1, 1899,  balance  available 130, 468. 13 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900.  300, 000. 00 

DREIXiING   nAKS   BKLOW  NATCHEZ. 

The  bars  in  the  Missisnippi  River  at  Natchez  Island,  Fords,  Torras,  and  Tunics 
caused  no  difficulty  to  navigation  during  low  water  this  season,  as  the  river  never 
fell  below  12.6  on  the  Natciioz  gauge.  No  dredging  was  necessary  and  none  was 
done. 

PLANT. 

All  of  the  plant  of  the  diHtrict  is  in  good  coudition;  but  few  repairs  were  made 
last  year,  and  niucli  work  of  this  cbaructor  will  be  necessary  in  the  early  future. 

The  towboat  Oscrola,  and  barges  542  and  546,  having  decayed  beyond  the  iK>int  of 
economical  repair,  they  were  condemned  and  disposed  of  during  uie  year.  Barges 
Nos.  16  and  28  w(>ve  transferred  to  the  Quartermaster's  Department  daring  the 
Spauish  war  and  two  others  are  now  buildiug  to  replace  them.    The  new  steel  towboat 
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vion,  bnilt  to  replace  tbe  Oac^'olaf  has  boon  delivered  by  tbe  cou tractors 

et  been  finally  accepted. 

•f  tbe  Fourtb  district  lias  always  been  comparatively  small,  baving  been 

nd  maintained  from  tbe  appropriations  made  from  time  to  time  lor  the 

n  tbe  district  and  tbe  Red  and  Atcbafalaya  rivers. 

:ofore  been  adeqnate  for  the  purposes  because  tbe  above  appropriations 

ite  small  and  irregular,  and,  until  very  recently,  it  bas  never  been  neces- 

^nsive  work  at  more  than  one  of  the  above-mentioned  points  at  a  time. 

',  by  improvements  in  methods,  tbe  working  capacity  of  the  plant  bas 

oubled)  so  that  with  comparatively  slight  additions  it  can  now  be  made 

ensive  revetment  work  at  two  different  localities. 

coming  season  there  will  be  important  bank  revetment  work  to  be  done 

I,  Kempe  Bend,  the  head  of  the  Atcbafalaya,  New  Orleans  Harbor,  and 

londurant  Chute,  which  will  necessitate  increasing  tbe  plant  by  ten 

I  tugboat.     A  hydraulic  p^ader  will  also  be  necessary,  but  there  is  a 

at  one  may  be  l/orrowed  trom  the  Third  district. 

of  Mr.  H.  S.  Douglas,  assistant  engineer,  in  the  care  and  maintenance  of 

herewith. 

i expended  from  June  30, 18d8,  to  .June  30, 1899,  is  $18,079.15,  distributed 

BS  (main  office) 

strati ve  expenses $3, 053. 67 

5,799.58 

d labor) : 

I $3,394.74 

3,974.93 

ice 115.60 

7, 485. 27 

; 1,642.67 

i 97.96 

18,079.15 

Money  statement, 

PLANT. 

jalanoe  unexpended $18,191.88 

.,  1898,  amount  transferred  from  Quartermaster's  Depart- 

A 8,000.00 

^,  amount  allotted  from  appropriation  sundry  civil  act  July 

5,556.00 

,  amount  allotted  from  appropriation  sundry  civil  act  March 
64,444.00 

96, 191. 88 
,  amount  expended  during  fiscal  year 18,079.15 

balance  unexpended 78,112.73 

outstanding  liabilities $512. 62 

red  by  uncompleted  contracts 8,283.50 

8, 796. 12 

balance  available 69,316.61 

SURVKY8,  GAUGKS,  AND   OB8KRVATION8. 

ive  been  made  at  Algiers  Point,  Southport,  Gouldsboro,  tbe  Third  dis- 
iiles  Bend,  and  from  Simnisport  to  Red  River  Landing, 
at  Harbres  Landing,  at  the  J  unction  of  the  Red  and  Atcbafalaya  rivers, 
atained  as  heretofore. 
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The  ainouDt  expended  from  June  30, 1898,  to  Jane  SO,  1899,  in  $2,969.62,  distriboted 
as  follows : 

Office  expenses  (main  office) $151.83 

Other  administrative  expenses 153.13 

Field  work  and  drafting : 

Materials $15.18 

Wages 2,307.01 

Subsistence 186.25 

2,50  .44 

Repairs  to  plant 3.50 

Care  of  plant .92 

New  plant 141.  «0 

Total 2,959.62 

Money  statement. 

BURVET8,  GAUGB8,  AND  OBSERVATIONS. 

Jnly  1, 1898.  balance  unexpended $2,959.62 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 
3,1899 5,000.00 

7,959.62 
June  30, 1899,  amount  expended  during  fiscal  year 2, 959. 62 

July  1, 1899,  balance  unexpended 5,000.00 

LEVEES. 

For  work  connected  with  levee  construction  and  maintenance  the  district  is  sab- 
divided  into  seven  levee  districts,  as  follows: 

The  Lower  Tensas  Levee  district,  right  bank,  which  extends  from  the  npper  limits 
of  the  Fourth  district,  opposite  Warrenton,  to  the  mouth  of  Red  River.  In  this  dis- 
trict the  levee  system  is  continuous  from  the  upper  end  to  a  point  5  miles  below 
Fairview  Landing.  131.5  miles  by  river,  leaving  about  26  miles  unprotected. 

Tiie  Atchafalaya  Levee  district,  right  bank,  which  extends  from  the  month  of  Red 
River  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  leve« 
system  is  contiinious  in  this  district. 

*  The  Ljifourche  Levee  district,  right  bank,  which  extends  from  the  head  of  Bayon 
Lafourche  to  New  Orleans.  The  distance  by  river  is  78  miles,  an^l  the  levee  eystem 
is  continuous. 

The  Barataria  Levee  district,  right  bank,  which  extends  fh)m  New  Orleans  to  the 
Head  of  the  P&sses,  82^  miles.  The  levee  system  is  continuous  down  to  the  Jauip, 
71.5  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  re-solution  of  the  Miasissippi 
River  Comuiissiuu  November  19, 1894,  which  extends  from  the  mouth  of  the  Y'azoo 
River  to  Baton  Rouge,  238.5  miles  by  river.  There  are  as  yet  no  levees  in  this  dis- 
trict, except  a  few  detached  lengths  built  by  private  parties. 

The  Pontchartraiu  Levee  district,  left  bank,  which  extends  from  Baton  Rouge  to 
New  Orleans,  123.5  miles.    The  levees  are  continuous. 

The  Lake  Borgne  Levee  district,  left  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  91  miles.  The  levee  system  at  present  only  extends  to  Fort  St 
Philip,  covering  70  miles  of  the  river. 

Attention  is  invited  to  the  accompanying  report  of  Mr.  W.  J.  Hardee,  assistant 
engineer.  Mr.  William  Starling  was  in  charge  of  the  levee  work  of  the  district 
from  August  17,  1898,  until  March  31,  1899,  during  the  absence  of  Mr.  Hardee,  who 
served  in  the  Volunteer  Army  during  the  Spanish  war. 

The  funds  available  for  levee  construction  in  this  district  June  80,  1898,  amounted 
to  $403,412.09.  This  amount  was  siibseciuently  increased  to  $880,062.09  by  the  allot- 
ments made  from  the  appropriation  of  March  3, 1899. 
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The  ooDBtmotion  and  maintenance  of  an  effective  levee  system  is  an  undertaking 
f  sacli  vast  magnitude  that  it  is  only  financially  practicable  on  condition  of  great 
[?onomy  in  the  expenditure  of  the  avaiiahle  funds.  The  following  table  shows  how 
he  cost  of  levee  building  has  varied  in  this  district  daring  recent  years: 

Contracts, 


Year. 


1880. 

l»l 

im ♦ 

1883 

im 

1895 ; 

896 

m 

m 


Cubic 
yardage. 


895,000 
1, 410, 000 

908.000 
2, 142, 000 
3, 589,  000 
3,414,000 
4, 658,  000 
1,775,000 
8. 392, 000 
2, 465, 000 


Cost 

pcrcublo 

yard. 


Cents. 
19.3 
21.2 
17.8 
21.2 
15 
12.3 
10.3 
10.99 
14.12 
13.6 


The  past  year  has  heen  an  unfavorable  one  for  levee  building,  the  snmmer  months 
lAving  been  unusually  rainy,  and  the  presence  of  yellow  fever  along  the  river  hav- 
Dg  greatly  increased  the  difficulty  of  getting  labor  and  supplies. 

Efforts  toward  the  introduction  of  machinery  for  levee  building  have  been  con- 
inned  during  the  year,  and  three  different  contracts  were  made  for  work  to  be  done 
rith  dredges.  Two  of  these  contracts  have  been  fairly  successful,  but  the  machinery 
laed  on  the  third  was  quite  inadequate,  and  the  contractors  abandoned  the  work 
ifter  several  expensive  failures. 

The  highest  gauge  reading  reached  by  the  river  this  year  was  47.3  at  Yicksburg; 
but  little  high- water  protection  work  has  been  necessary,  so  that  it  has  been  possi- 
ble to  save  nearly  all  of  the  funds  reserved  for  high-water  emergencies.  On  the 
other  hand,  the  nnusnally  high  stage  of  the  river  during  the  low- water  season  has 
OMsad  extraordinary  caving  of  the  oanks  in  many  localities,  necessitating  the  cou- 
ttrnetion  of  new  levees. 

The  following  table  shows  approximately  the  condition  of  the  levee  line  on  the 
^oupletion  of  this  year's  contracts : 

Levee  distrioU, 


Lower 
Tensas. 

Atoha- 
falaya. 

La- 
fonrche. 

Pod  lobar- 
train. 

Bara- 
taria. 

Lake 
Borgne. 

4km  bifh  water  of  1897— 

LcM than  1  foot .  ^...... 

Miles, 
13 

22.50 
20 
70.61 

Miles. 
7.29 
18.19 
25.58 

•  77. 12 

Miles. 

MiUs. 
21.50 
50 
29 
25.16 

Miles. 

8.60 

23.09 

24.65 

14.05 

MiUs. 
24.05 

From  1  to  2  feet 

9.30 
21.76 
51 

15.64 

fhMD  2  to  3  feet 

15 

Mfln  than  3  feet  .  r  

16.98 

Total 

126.11 

128.18 

82.06 

125.66 

70.39 

71.67 

The  banqnettes  called  for  by  the  standard  cross  section  have  as  yet  only  been 
taalracted  in  a  lew  of  the  most  urgent  cases. 

Xo  work  has  been  done  in  the  Uomochitto  Levee  district,  there  having  been  no 
wdft  arailable. 
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The  details  of  the  work  acconiplishod  dnring  the  year  in  the  other  districtB 
given  in  the  following  tables: 

Fourth  district  levee$,  1898-99. 
LOWER  TENSAS  LEVBB  DISTRICT. 


No.      Name  of  leyee. 


1 
2 

3 

4 

5 
6 
7 

8 

9 

10 

11 

12 

13 
U 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
2« 
27 
28 
29 
30 
•81 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 

45 
46 
47 
48 
40 


50 
51 
52 
53 

54 

55 
56 
57 
68 


Panola: 

Section  1..., 
Section  2..., 
Section  5..., 
Section    6.... 

Duck  pond: 

Section  3..., 
Section    4 — 

Kempe 

Sto«kbridge : 

Section  6 — 
Section  6.... 
Se<>tion  7.... 
Section  8  — 
Section    9 

Waterproof: 

Section  1  — 
Section  2.... 
Section  3  — 
Section    4  — 

L'Argent : 

Section  1... 
Section  2.... 
Section    3  — 

Section    4 

Section    5 

Section  6..., 
Section    7 — 

Se<>.tion    8 

Section  9.... 
Section  10.... 

Section  11 

Section  12.... 

Section  13 

Section  14.... 
Section  15 — 
Section  16.... 

Section  17 

Section  18 

Section  19 

Section  20.... 

StMtion  21 

Set-lion  22.... 
Section  2.3.... 
Section  24.... 

Delhi: 

Section    5 

Section    6 

Section    9 

Section  10... 

Section  U 

Section  13 

Si'Ction  14 

Section  15 

Rifle    Point,  eeiv 
tion  1. 

£ei)ernnza: 

Section    6 

Section  10.... 

Section  13 

Section  15 

Ashley : 

Section    2 

Section  3  ... 
Se«^tiou  12.... 
Section  13 

Aehloy    to    Fair 
view.  Beet  ion  0. 


Miles 

below    Bank. 

Cairo. 


646 
646 
647 
647 

650 
650 
667 

650 
661 
661 
661 
661 

662 
662 
662 
662 

663 
663 
603 
6'» 
463 
663 
663 
664 
664 
664 
664 
664 
664 
664 
664 
605 
665 
665 
665 
665 
605 
665 
665 
665 

680 
680 
G80 
680 
680 
6»0 
680 
680 
689 


715 
715 
715 
715 

724 
724 
724 
724 
725 


B. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 


R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 


Contractor. 


Herman  F.  Garbish 

do 

J.O.  Boney 

do 


C.  E.  Ponder  . . . 

j do 

I  Helgason  Bros. 


Clark  &  Reagan  . 
James  R.  Mario w. 

do 

do 

do 


do 
.do 
.do 
.do 


John  Scott  Sl  Sods 
do 


.do 

.do 

.do 

.do 

do 

do 

do 

do 

.do 

.do 

.do 

;SS 

do 

.do 

do 

do 

do 

.do 

do 

.do 

do 


Helcason  Rro8 


do 

do 

do 

do 

do 

do 

Manning  &  Gibson 


Batt  O'Brien 

do 

C.O'Donnell&Co 
do 


John  Scott  &  Sonn 

do 

do 

do 

D.  P.  Lylos 


Grade  of 


Length. 
linA 

of  axis 

iCTee 
,    above 

of  riTer 

1  bigbcat 

covered. 

known 
water. 

Ftet, 

FtL 

Fmi. 

3,116 

2,400 

2,313 

i.eoo 

1.900 

1,500 

1,500 

1.300 

2,889 

2,500 

2,441 

1,400 

2,613 

2,610 

2,023 

2,023 

1,382 

1,300 

1,200 

1,2U0 

1,200 

1,200 

1,127 

1,100 

2,200 

2,200 

1,900 

1,900 

1,900 

1,500 

2,000 

2,000 

401 

400 

5.4 

600 

500 

5.4 

400 

400 

5.4 

400 

400 

5.4 

300 

300 

5.1 

400 

400 

5.4 

350 

850 

5.4 

250 

250 

S.4 

300 

300 

5.4 

300 

300 

5.4 

300 

900 

5.4 

300 

300 

5.4 

300 

800 

5.4 

300 

300 

5.4 

800 

800 

5.4 

300 

800 

5.4 

250 

250 

5.4 

250 

250 

5.4 

300 

800 

5.4 

350 

850 

5.4 

450 

450 

5.4 

400 

400 

5.4 

400 

400 

5.4 

513 

613 

5l4 

800 

600 

5.3 

700 

600 

5.3 

800 

600 

5.3 

800 

600 

5.3 

000 

700 

5.3 

900 

700 

5.3 

900 

700 

5.3 

776 

mx) 

5.3 

4,181 

<200 

3.4 

900 

1,200 

5.7 

1,000 

1,300 

5.7 

900 

1,400 

5.7 

1,300 

1,900 

5.7 

1.100 

1,000 

3 

1,200 

1.200 

3 

1,100 

400 

3 

1.451 

700 

3 

3,000 

2.700 

3 
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Fourth  (tUlriit  leteei,  fS9S-9n— Con  tinned. 
LOWEB  TKKSAfi  LEVEB  DISTKICT-CoDtluued. 


Sum  at  levee. 
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Fourlk  dUlriet  Uree»,  l89S-99—Coatiaa»A, 
LOWER  TENSAS  LEVEE  DISTRICT- Cuulii.uvJ. 


Paaula: 

SkIIod    1. 

ShiIub   S.. 

SeLlion   I. 

iockbrMnV' 
Scctlan  S. 
SectluD  S. 
BaelloD  7.. 
Beclion  S. 
Section  0. 
WUert>rod(: 
Socllan  1.. 
aevKaa  3. 
SccUoa  3. 
Scoiian  4. 

SsclloD   1. 

Becllon  fl! 
Bection   T. 

Beollonia. 
SkiIou  11. 

Bwlion  18. 
BhUodU. 
SeaUon  IS. 

BboIjdiiIt! 
BKIioD  18. 
SecUoiill. 

SMtlao  20. 

BCOIJDD  si! 

Bsotlou  U. 

Oelbl; 

iw'llon  S- 
SertioD    B. 

Bociiou  tn'. 
SsF[tunll. 
S«iIloii13. 

Section  is" 
JH>     Point, 

tlOD  1. 

Seciioaia^ 
Aihiey; 

bL-ctloa  u! 
jfalsTl«Fjiir\ 


rolnl 


AiHevcU. 


Price 


1^33T.t] 


•1,  IM.  U 


10,111.  IT 

2,W1.M 


2,360.11 

2,  IN.  01 
2.330.U 


S.1G2.BS 
mT.Sl 

3.«au.«i 


S.T1B 

a,T» 


son!! 

i-,'^ 

1, 100 

MM) 

I.BM 

*.sw 

i,ua 

i,mo 

^BW 

Haw 

3^ 

l.«W 

ii,ino 

3.000 

a,«, 

3  ooo 

W — REPORT  OP  MISSISSIPPI  RIVER  COMMffeSION.     3601 

Fourth  district  levees,  1898-99 — Continued. 
ER  TENSAS  LEVEE  DISTRICT— (UNCOMPLETED  LEVEES). 


Miles 

'ee. 

below 
Cairo. 

Bank. 

Qd... 

622 

R. 

646 

R. 

647 

R. 

647 

R. 

650 

R. 

650 

R. 

[Hion) 

657 

B. 

659 

R. 

659 

B. 

659 

R. 

'  659 

R. 

679 

R. 

679 

R. 

679 

R. 

711 

R. 

711 

R. 

711 

R. 

711 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

3 

724 

R. 

I 

724 

B. 

Fair. 

725 

B. 

n5. 

Contractor. 


Lenffth 
of  luie. 


Theo.  A.  Heigason. 


J.  G.  Bouey 

do 

do 


C.E.  Ponder.. 

do 

United  States 


Clark  &  Reagan 
...do 

do 

do 


James  R.  Mariow. 

do 

do 


Batt  O'Brien 

do 

....do 

do 


Juo.  Scott  &.  Sons. 

do 

do 

do 

do 

...do 

do 

do 

do 

D.P.Lyles 


Feet. 
10, 310 

1,700 
1,700 
1,762 

4,868 
2, 300 
1,982 


Length 

of  axis 

of  river 

covered. 


Feet. 

10,000 

1,400 
1,400 
1,400 

4.500 
2,000 
1,980 


1,629 

1,820 

1,600 

1,3J0 

1,200 

1,200 

1,300 

1.300 

1,597 

1,500 

1,700 

1,700 

2.230 

2,200 

900 

900 

1,000 

1,200 

900 

1,200 

600 

1,000 

995 

900 

1,400 

1,400 

1,200 

1,200 

1,100 

1,000 

700 

700 

600 

600 

600 

600 

900 

900 

1,000 

400 

3,800 

2,600 

ee. 


3d 


Soction. 


Crown. 


Feet. 
6 

8 
8 
8 

8 
8 


Land 
slope. 


ben> 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

2itol 

3  tol 

3  tol 

3  tol 

3  tol 

3  tol 

3  tol 


3  tol 

3  tol 

8  tol 

3  tol 

3  to  I 

3  tol 

3  tol 

8  tol 

3  tol 

3  tol 

3  tol 

8  tol 

3  tol 

3  tol 


River 
slope. 


2(tol 

3  t«l 

3  tol 

3  tol 

3  tol 

3  tol 

3  tol 


3  tol 

3  tol 

3  tol 

a  tol 

3  tol 

3  tol 

8  tol 

3  tol 

8  tol 

3  tol 

3  tol 

8  tol 

8  tol 

8  tol 


New  or 
enlargement. 


Enlargement 


.do 
.do 
.do 


do 

do 

New.. 


Enlargement  . 
do 


.do 
do 
do 

do 
do 
do 
do 


Average  height. 


Above 
old 


Above 
ground 


levee,   snrface. 


Fret. 
0.7 

L2 
L4 
1.9 

L4 
LI 


2.0 
L9 
2.3 
L5 

2.0 
2.3 
L9 

5.0 
4.9 
5.1 
5.4 


Feet. 
10.4 

14.9 
12.9 
18.6 

15.3 
13.2 
19.9 


New .. 

do 

....do 


16.3 
15.4 
16.3 
16.4 

14.6 
14.7 
13.5 

18.0 
17.7 
18.0 
18.3 

n.6 

9.4 


Date  of 
contract.' 


1899. 
Peb.  11 

1898. 

July  23 

....do  ... 

....do ... 

....do  ... 

None. 

1898. 
Jaly  28 


[o ... 

■  •  •  •  tlv    ■  •  ■ 

1809. 
Apr.  18 
....do  ... 

>   •   •   •  Uw      •    a   ■ 

1888. 
Oct.     8 
....do  ... 
....do  . .. 
. . .  .do  . . . 

. ...do  ... 

— do  ... 

10.3  i do  ... 


Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 


-0.5 

3 
3 
8 

3 
8 
1 

3 
8 
8 
8 

6.4 
5.4 
5.4 

5.7 
5.7 
6.7 
6.7 

3 
3 
3 
8 
3 
8 
8 
8 
8 
8 


Cabio 
yardage. 


Ou.yds. 
22,383.00 

13,13.5.81 
18, 793. 26 
13,563.85 

16.993.60 
16,994.71 
86,000.00 


16,130.47 
14. 590. 84 
15, 635. 40 
14, 619. 66 

13, 139. 16 
13,519.69 
13,831.14 

14, 599. 98 
15. 755. 02 
14, 810. 06 
14, 623. 12 

17, 706. 11 
19,363.43 
19,078.33 


226 


3602      BEPOICT  OF  THE  CHIEF  OF  BNOINHEBS,  D.  8.  ABUT. 
Fourth  dUtrici  Uvett,  JSaS-flS— Continned. 
LOWER  TENSAS  LEVEE  DISTRICT  (TJNCDUPLETBD  LSVEKB)— CmUDoed. 


A»liley-Conf.i.    '    fW. 
SccUodS 8 

Section  «!"!!'  » 

Ski  Ion  1 
SactloD  1 


Lihley 


8    3   tol    S   to] 


Name  of  Isrer. 


Pslmyu  IiUnd 
PuoU: 

SeotJonS... 

SecUoD  1.'.'.'. 
DnukpuDd: 

Section  a'.'" 

Btookridge: 

Scrllon  2."'. 
S«tton  a.... 

Section  2.'.'.'. 

Suction  t. '.'.'. 
SBCtion  8.... 
Bwtlun  1.... 
ABhloy : 

Scntion  1.... 
Section*.... 
SMilionS.... 
SMIlon  fl.,.. 

Section  i.'.'.'. 
Section  ».... 

Section  n." 
Ashley  to  F.lr- 


MakioE... 


Embankment  ninl 


I^JI.' 


NdlIiIde  d< 
M.«peroBi 

Nothing  di 


«r  cent  nomplftted- 
S3,&  per  c«n(  eompLDTed. 
SB  per  cent  oompleted. 

K  per  c 

Natlilng  d( 


irplrted. 


□t  c-oinpleted. 
impleled 


W  W REPOET  OF  MISSISSIPPI  BIVER  COMMISSION. 

Fourth  itlilricr  Iwsm,  ISSS'SS-^oatinnei. 
ATCHAFALArA  LEVEB  DISTBICT. 


B.P.  White 

i.ra 

iZ 

lio 

.—do 

l.DM 

1,«D0 

0«arnT.Aiic1nir> 

BMrTDftO'Cmiiior 

MO 

...  ilo 

1,43S 

G»rgBT.Aniln.w. 

-...do 

l.WO 
1,211) 

I'.m 

-— Ijj; 

I.IWI 

do 

'■''R 

DUHnrth-Svudrior  Dndg- 

!,87I 

do 

do 

J.000 

W.T.BuUonrASon.... 

F.il.UcUoKlilln 

rflfte. 


1.870 
1,(00 


3601   REPOET  OF  THE  CHIEF  OF  ENUINKEBS,  D.  8.  ABUT. 


SmiIjid. 

■ 

AT«B.M^t.^ 

Ko. 

.S™.^fl6r«,. 

<•■-"■;  Hi 

BlTBt 

•lops. 

™^-'- 

A  ban 

old 
lane. 

1 

1 

Hcrlliint 

SIlUl 

IS;!  .-J..'. 

■t 

SecIionS 

HUl 

do 

1.1 

K.G  ..-do- 

IKl    11 

t 

Sw-linna 

•- 

SrwTiiiMR... 

t 

^?i^V:..... 

a 

HUl 

Slol 

....«0 

■■T 

10. « 

...do... 

0*. 

' 

**""""' 

1 

ilb.1 

Ilol 

*° 

n.s 

Sept.  11 

IS 

SeoUonli.... 

" 

a  loi 

llol 

1. 

17 

PoliitC.mp.e;8*c. 

" 

t  lol 

a  Ml 

^^ 

t.S 

U.1 

Sept.  11 

18 

Ml.''l»nile(pan|. 
*   "8;i.-lloBl 

e 

3    lol 

ami 

.  ..do 

1« 

H.0 

Ju.     S 

M 

B 

3     (Dl 

aioi 

Ud 

3.4 

1B.0 

....do... 

SM.B 

M 

8B«tlonl 

« 

a  loi 

Stol 

....  do 

9.9 

u.« 

....do... 

DkU 

n 

BkUodS 

" 

3    lol 

3W1 

^ 

».t 

18, « 

....do-.. 

17. 1 

....do.. 

^. 

8«ii<™b 

B 

S.Z 

H 

BwUonT 

I 

3   lol 

atoi 

■  "''" 

B.1 

111.7 

....do... 

n 

3    (ol 

3  10  1 

■■■-  ']° 

..P..U 

''wi' 

Sccti™* 

i 

a  lol 

3UI 

''" 

2.8 

18.  a 

IBM. 

D* 

IBM. 

Ml 

M 

"""^"ml 

Hectlsua 

8    (»l 

atol 

14.4 

.-.do... 

EulArgsniPiit . 

i.i 

llw.3 

t 

a  toi 

atai 

!*.» 

Doo.  18 
....du.- 

'Ri" 

ItM. 

« 

S.rtion-«7-«0.. 

' 

Sitol 

Stol 

i.a 

11.  ■ 

Hor.  13 

BNDIS  W  W — REPORT  OF  MISSISSIPPI  RIVER  COHMI68IOK.     3605 
Foiirih  ilitMat  lertti,  IS9S~99—CoutianoA. 
ATCHAFALAYA  LBVBK  DISTRICT— Coulloneil, 


i.  Mi.  V, 


3606       REPORT   OF   THE    CHIEF   OF    ENGINEERS,  U.  8.  ARBfT. 


Fourth  district  levees  /SOS-OO—Continned, 
ATCHAFALAYA  LEVEE  DISTRICT  (UNCOMPLETED  LEYBES). 


No. 


Name  of  levee. 


1 
2 

8 

4 

5 

6 


7 
8 
9 

10 
11 
12 

13 
14 


Nina: 

S«'Ction6 

Sections 

Barroza : 

Section  11.... 

Section  12.... 

Section  13.... 

Secti(»n  14 

Beauliea  to  Anto 
nio: 

Section  1 

Section  2 

Section  5 

Missouri : 

Section  2 

Section  3 

Section  4 

Australia : 

Section  1 

Section  2 


Miles 

below     Bank. 

Cairo. 

i 


806 

806 

824 

824 
824 
824 


836 
8^6 
830 

840 
840 
840 

846 
846 


R. 
R. 

R. 

R. 
R. 
R. 


R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 


Contractor. 


F.M.  McLaughlin. 


I  Grade  of 
Length  of     levee 


Length ,    axis  of 
of  line,  river  cov« 
ered. 


Dilwortli-Seudder 
Co. 

rio 

:do 

do 


Dredging 


M.  L.  Linnaii. 

do 

do 


Israel  R. 

do... 

do... 


Bobbitt. 


M.  L.  liinuau 
do 


F9eL 

1,000 

1,100 

237 

1,000 
9<)0 
735 


1,600 
1,400 
1,400 

1,700 
1,600 
1,736 

1.870 
1,962 


Feet. 
500 
1,000 

280 

1,000 
900 
730 


1,000 
1,300 
1,500 

1,400 
1.600 
1,500 

2,000 
2,900 


above 
higher 
known 
water. 


Feet 


5.4 
5.4 

4.2 

4.2 
4.2 
41 


8 

3 
3 

8 
8 
8 

8 
8 


Section. 


No. !     Name  of  levee. 


Crown 


River 

slope. 


1 
2 

8 
4 
5 
6 


7 
8 
9 

10 
11 
12 

13 
14 


Nina: 

Section  6 

Section  8 

Barroza : 

Se<>.tion  11 

Section  12 

Section  13 

Section  14 

BeAulieu  to  An- 
tonio: 

Section  1 

Section  2 

Section  5 

Missouri: 

Section  2 

Section  3 

Section  4 

Australia: 

Section  1 

Section  2 


Newer 
enlargement. 


Enlargement 

....do 

....do 

....do 

....do 

....do 

New  and  en 

largeinent. 

Enlargement 

...do 

...do 

....do 

....do 


Average 
hoight. 

Above 

old 
levee. 

Above 
ground 
surface. 

Feel, 
3 
8.2 

FmL 

19.7 
18.4 

2.8 
3 

8.2 
2.6 

20.1 
20.4 
21.2 
2L8 

2.8 
2.2 
1.9 

15.2 
15.2 
14.2 

2.2 
2.4 
3.1 

15.2 
15.6 
16.1 

2.2 
2.4 

12.7 
12.4 

Date  of 
contract. 


Total 
yardage. 


1898.  Cvbicyds. 
Jan.  5  16,810.89 
Jan.     5     19,008.55 


June  1 

June  1 

June  1 

Jane  1 


Oct 
Oct 
Cot 

Oct 
Oct 
Oct 

Oct 
Oct. 


1 
1 
1 

1 
I 
1 

1 
1 


8, 664. 13 

16.371.74 
15.767.86 
10,936.71 


15,767.58 
15,457.84 
15,888.62 

16,332.99 
15,857.85 
15,868.0 

12,927.41 
12,703.17 


Dintance  from  ceut^^r  of 

l»rice 

levee 

to  river  bank. 

No. 

Name  of  levee. 

• 

per 
cubic 
yard. 

Nature  of 
river  bank. 

-  Condition  of  contract. 

Least. 

Grcat- 
ent. 

FeH. 

Aver- 
age. 

Nina: 

Cents. 

Feft. 

Feet. 

1 

Section  6 

16. 25 

680 

1,000 

750 

Caving 

56  per  cent  completed. 

2 

Section  8 

Barroza: 

10.25 

1,320 

1,600 

1,500 

do. 

Nothing  done. 

8 

Section  11 

14 

1,050 

1, 100 

1,100 

do 

90  per  cent  completed. 

4 

Section  12 

14 

760 

1,100 

1,000 

do 

Do. 

5 

Section  13 

14 

760 

1,100 

1,000 

do 

Do. 

6  1          Section  14 

14 

840 

1,10U 

1,000 

do 

Do. 

BeDnMcu   to    An- 

Tonio: 

7 

Section  1 

10.97 

480 

600 

540 

Making 

Nothing  done. 

8 

Section  2 

10.97 

500 

540 

530 

do 

80  per  C'Ont  completed. 

9 

Section  5 

Missouri : 

10.97 

120 

180 

100 

do 

67  per  cent  completed. 

10 

Section  2 

14.50 

250 

450 

400 

Caving 

48  per  cent  completed. 

11 

Section  3 

14.50 

450 

635 

000 

do 

Nothing  done. 

12 

Section  4 

Australia: 

14.50 

200 

640 

600 

do 

81  per  cent  completed. 

13 

Section  1 

10.97 

160 

560 

380 

Washing  ... 

50  per  cent  completed. 

14 

Section  2 

10.97 

220 

500 

400 

do.:.... 

96  per  cent  completed. 

ENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3607 

Fourth  district  levees,  1898-99— Continned, 
LAFOURCHE  LEVEE  DISTRICT. 


Kame  of  levee. 


Wagueapaok : 

Seetionl  ... 

Section  2  .... 

Section  4  ... 
StoToiflon: 

Section  1  .... 

Sec^on2  .... 

Sections  .... 
Pelican  to  Flag 
town: 

Seetionl  .... 

Section  2  .... 

Sections  .... 

Section  4  .... 
Lonita,  section  1 


906 
906 
906 

919 
919 
919 


986 
936 
936 
936 
943 


R. 
R. 
R. 

R. 
R. 
R. 


R. 
R. 
R. 
R. 
R. 


Contractor. 


James  H.  Cary 

do 

do 


.do. 

do. 

.do. 


Hayes  Bros 

do 

do 

do 


Donovan  &  Daly 


Length 
of  luie. 

Lenethof 
axis  of 

river  cov- 

ered. 

Feet. 

Feet. 

2,890 

2,800 

2,200 

2,100 

2.600 

2,600 

2,686 

2,600 

2.900 

2,600 

2.261 

2,200 

2.752 

2.700 

2,600 

2.500 

2,500 

8,000 

2,100 

2,500 

2,452 

2,400 

Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 


3 

2.8 

2.6 

2.6 
2.6 
2.7 


8 

8 

8 

2.9 

2.7 


1 
1 

Section. 

New  or  En- 
largement. 

Average  height. 

Date  of 
contract. 

Work 
com- 
pleted. 

Vame  of  levee. 

Crown. 

Land 
slope. 

River 
slope. 

Above 

old 
levee. 

Above 
ground 
snrface. 

Wsfueepack; 

Seetionl 

SecUon2 

Section4 

StoreBBon: 

Seetionl 

Seetion2 

Sections 

PMiean   to  Flag- 
town: 

Seetionl 

Seetionl 

SeetlonS 

Bection4 

Loidsa,  seetionl... 

Feet. 
8 
8 
8 

1 

8 

8 

8 

8 
8 
8 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
3to] 
Stol 

Enlargement . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Feet. 
1.1 
LS 
L2 

L2 

L4 
L2 

1.6 

1.5 

L4 
1.7 
L5 

Feet. 
10.8 
12.3 
10.6 

12 

13.3 

12.3 

12 

10 

10 

11.2 

10 

1897. 

Dec.  27 

....do  ... 

do  ... 

....do  ... 
....do  ... 
....do  ... 

1898. 
Oct.     1 

— do  . .  - 

. . .  .do  . . . 
....do  . .. 
....do  ... 

1898. 
Aug.  81 
Sept.   2 
Sept.  24 

Dec.  29 
Mar.    8 
Deo.  26 

1899. 
Mar.  18 

1898. 
Dec.   12 

1899. 
Jan.     6 
Mar.    4 
Jan.     4 

Kame  of  levee. 


Wagjoespack: 

Section  1 

Section  2 

Section  4 

Sttvenaon: 

Section  1 

8eotion3 

SectioDS 

Pelican  to  Flagtown : 

Seetionl 

Section  3 

Sections 

Section  4 

^*aias,  section  1 


Total 
yardage 
paid  for. 


Ou.  yda. 
15, 810. 36 
16, 708. 74 
15,748.47 

15. 321. 56 
17. 340. 22 
14, 933. 60 

15, 594. 29 

15,  756. 51 

16.  B82.  03 
16,786.00 
18, 365. 55 


Price 

per 

cubic 

yard. 


Cents. 
10 
10 
10 

12.07 
12.56 
12.56 

12.75 
12.75 
12.75 
12.75 
13.90 


Distance  from  center  of 

Total 

levee  to  river  bank. 

cost. 

Least. 

Great- 
est. 

Aver- 
age. 

Feet, 

Feet. 

Feet. 

$1, 581. 04 

108 

200 

150 

1, 570. 87 

126 

160 

150 

1.574.86 

116 

150 

140 

.  1. 861. 38 

120 

214 

200 

2, 177. 94 

176 

410 

SOO 

1,875.66 

225 

860 

276 

1, 088  26 

110 

200 

140 

2. 008. 96 

76 

300 

150 

2,084.96 

800 

600 

500 

2, 140. 23 

480 

643 

500 

2,552.82 

200 

236 

220 

Nature  of 
river  bank. 


Washing. 
Do. 
Do. 

Caving. 
Do. 
Do. 

Washing. 
Making. 

Do. 

Do. 
Caving. 


3608   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  A.RMT. 

Fourth  district  levee$,  I89S-^9—CoTLt\uned, 
LAFOURCHE  LEVEK  DISTRICT  (UNCOMPLETED  LEVBBS). 


No. 


2 
3 
4 
6 
6 

I 

8 

9 
10 


11 
12 
13 
14 
15 
16 

17 
18 
19 


Name  of  levee. 


Jamestown 

Hay  Tree : 

Section  1 

Section  2 

Section  S 

Section  4 

Section  5 .... 
Section  6 

Willow  Grove... 

Alliance: 

Section  1 . . . . 
Section  2 

HvmeUft  to   EJl- 
lona: 
Section  1 .... 

Section  2 

Section  8 

Section  4  . . . . 
Section  5.... 

Pelican   to  Flag, 
town,  section  5. 

Lone  Star 

Louisa,  section  2. 

Coopersville 


Miles 

below 

Bank. 

Cairo. 

898 

R. 

906 

R. 

9U6 

li. 

906 

R. 

906 

R. 

906 

R. 

906 

R. 

916 

R. 

920 

R. 

920 

R. 

930 

R. 

930 

R, 

930 

R. 

930 

R. 

930 

R. 

936 

R. 

942 

R. 

943 

R. 

944 

R. 

Contractor. 


James  H.  Cary 


Grade  of 


of 
line. 


of  river 
covered. 


Fut. 

2,167 

2,766 
2,000 
1,300 
1.400 
1,500 

.do 1,078 

.do 2,926 

-do 2.424 

.do 8,050 


.do 

do 

.do 

.do 

do 


HayesBros 2,800 


do 

do 

.do 

.do 

.do 


2,300 
2,S00 
1,800 
2. 364 
2,879 


do 2,047 

Donovan  &  Daly 8,200 

Jat.  A.  Andrews  &  Son ■    2,632 


FeeL 
2,707 

2,765 
1,800 
1,300 
1,400 
1,300 
1,600 
2,800 

2,400 
8,000 


8.000 
2,200 
2,2<9 
1,800 
2,300 
2,800 

1,900 
S,200 
2,600 


highest 
known 
wal«r. 


Feet 


28 

2.8 
2.7 
2.6 
2.« 
17 
2.8 
15 

8.1 
I 


t 

19 

19 

8 

18 

3 

19 
17 
19 


Name  of  levee. 

Section. 

Average  height. 

No. 

Crown. 

Land 
slope. 

River 
slope. 

New  or 
enlargement. 

Above 

old 
levee. 

Above 
ground 
surface. 

Date  of 
contract. 

Total 
yardage. 

1 

2 

S 

4 
5 
6 
7 
8 

0 
10 

11 
12 
13 

14 
16 
16 

17 
18 
19 

Jamesitown 

Bay  Tree: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Section  6 

Willow  Grove.... 
Alliance : 

Section  1 

Section  2 

Hvmelia  to  Kii- 
lonn: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  6 

Pelican  to  Flaj?- 
town,  section  5. 

Lone  Star 

Lnuina,  section  2  . 
Coopersville 

Feet 
8 

8 
8 
8 
8 
8 
8 
8 

8 
8 

8 
8 
8 
8 
8 
8 

8 
8 
8 

Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
3tol 
Stol 

Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Enlargement . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

tlo 

do 

do 

do 

do 

do 

do 

Feet. 
2 

L6 
L4 
1.8 
LS 
L5 
1.6 
LS 

L4 
L5 

L4 

1 

L4 

1.4 

l.S 

L6 

L8 
L2 
L5 

Feet 
12 

12 

14.6 
16 
12.6 
12.6 
10.3 
9.6 

13.3 
10.6 

11 
9 
10 
10.  s 
10.  s 
13 

11.8 

11 

10.6 

18d8. 
Dec   27 

do  . .. 

do  . .. 

d*i  . . . 

do  ... 

do  . . . 

....do  ... 
do  . . . 

....do  ... 
....do  ... 

Oct.      1 
. ...do  . . . 

do  . .. 

•••.do  ... 
....do... 
....do  ... 

....do  ... 
....do  ... 
....do  — 

Ou^ydk 
13,166.67 

15,05494 
14,8(3.04 
15,130.41 
15. 170.96 
14,792.23 
13.497.82 
16,729.85 

16.42>i04 
15,954.40 

14,434.86 

I4,5y2.57 
14.84!'.n 
14,175.38 
14,377.65 
26,261.29 

12,537.75 

18.  »5»  97 
11. 007. 09 
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Fourth  district  levees,  jr.^P5-^^— Continued. 
FOURCHE  LEVEE  DISTRICT  (UNCOMPLETED  LBVEES)-Cont4nued. 


)f  levee. 


9: 

ion 

ion 

ion 

on 

ion 

ton  6.. 

Jrove. 


on  1. 

ion  2. 

to 


Kil- 


ion  1 
ion  2 
ion 
ion 
ion 
to 


3. 
4. 
5. 


Flag- 
tection  5. 

ir 

kc'Ction  2  . . 
rille 


Distance  from  center  of 

Price 

lovee  to  river 

bank. 

per 
cubic 
J'artl. 

Least. 

Great- 
est. 

Aver- 
age. 

Cents. 

Feet. 

Feet. 

Feet. 

13.50 

860 

475 

400 

15.53 

670 

720 

600 

15.53 

413 

700 

550 

14.29 

480 

431 

440 

14.29 

483 

640 

550 

11.93 

600 

770 

650 

11.93 

167 

600 

800 

12.07 

140 

280 

200 

1L66 

250 

412 

300 

11.66 

145 

816 

225 

11.75 

750 

2,000 

1,200 

11.75 

350 

750 

450 

11.75 

75 

850 

170 

11.75 

150 

260 

180 

11.75 

160 

254 

200 

12.75 

S50 

1,100 

800 

18 

330 

190 

250 

13.90 

167 

260 

200 

14.75 

261 

361 

810 

Natnre  of 
river  bank. 


Caving  .... 

....do.... 
....do.... 
....do.... 
Washing  . 
... .do  .... 
Making... 
Stationary 

Caving  ... 
Washing  . 

Making... 
...do*... 
Washing  . 

'.'.'.  Ao '.'.'.'. 
Making... 

Caving  ... 
....  do  .... 
...do.... 


Condition  of  contract. 


Nothing  dono. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

85  per  cent  completed. 
Nothing  done. 


Do. 
Do. 
Do. 
Do. 
Do. 
94  per  cent  completed. 

Nothing  done. 

80  per  cent  completed. 

87  per  cent  completed. 


BARATARIA  LEVEE  DISTRICT. 


[)f  levee. 


Qge 

•y 

o  Orange 

ion  8 

ion  5 

f'arm 

>ction3... 


Miles 

below 

Bank. 

Cairo. 

1,005 

B. 

1,019 

R. 

1,019 

R. 

1,023 

R. 

1,023 

B. 

1.024 

R. 

1,025 

R. 

Contractor. 


Jos.  Hingle.lr 
Michael  Culfei 


en 


.do 


Victor  Adema 

W.  J.  Bentley  &  Co 

Robt.  McNamara 

DilworthScndder  Dredging  Co 


Length 

Length 
of  line. 

of  axis 
of  river 

covered. 

Feet. 

Feet. 

1,600 

1,600 

1,757 

1,757 

510 

510 

1,700 

1,600 

2,2:^5 

2,050 

900 

810 

8,000 

8,420 

Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 


2.2 
2.6 
2.7 


2.5 
2.6 
3.5 
2.6 


Section. 

»f  levee. 

Crown. 

Land 
slope. 

River 
slope. 

Dge 

'»y 

.00             00  00             00  00             00        00 

1 

Stol 

Stol 
Stol 

Stol 
Stol 

Stol 
Stol 

Stol 

Stol 
Stol 

Stol 
Stol 

Stol 
Stol 

o  Orange 

ionS 

Ion  6 

fmtm 

eetionS ... 

New  or 
enlargement. 


Enlargement 


New 

Enlargement 


....do 

New  and  en- 
largement. 


New 

Enlargement 


Average  height. 


Above 
old 


Above 
groan  d 


levee,  isurface 


Feet. 
1.6 


1.5 


2 

2.5 


2 


Feet. 
10 


6.3 
6.6 


6 
6.5 


7.5 
6.6 


Date  of 
contracts 


1807. 
Dec  29 

1898. 

Nov.  19 

....do  ... 

1«97. 

Si'pt  17 

. ...do  . .. 

1898. 
Oct.    27 

1897. 
Deo.   29 


Work 
com- 
pleted. 


1899. 
Jan.    14 


Jan.   21 
Jan.     4 

1898. 
Nov.  23 
Sept.    1 

1899. 
Mar.  21 

May    8 
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Fourth  diitriot  levees,  1898-99-<^ontmned. 
BAKATARIA  LEVBE  DISTRICT— GontiniMd. 


No. 

Name  of  levee. 

Total 
yardnge 
paid  for. 

Price 

per 

cubic 

yard. 

Total 
cost. 

Distance  from  center  of 
levee  to  riyvt  bank. 

Least. 

Great- 
est. 

Ayer- 
ege. 

Ntttnre  of  rircr  btoL 

1 
2 

3 

Deer  Range 

Treadaway 

Batler 

Oil.  yda. 

6,711.80 

12, 255. 98 

2,083.74 

6.634.17 
16, 209. 63 

8.281.67 
13, 678. 58 

Oentt. 
12.20 
11.88 
11.88 

11.25 
14.25 
14.75 
12.25 

$696.83 

1, 456. 01 

247.55 

746.34 
2,809.87 
1,221.55 
1,675.62 

Fut. 
100 
120 
00 

60 

76 

180 

75 

Feet. 
125 
130 
105 

118 

""m 

250 

FeeL 
120 
126 
90 

76 
108 
190 
160 

Stationazy. 

Do. 
Washing. 

Do. 
Washing  and  osTisf. 
Caving. 
Making. 

4 
5 
6 

7 

Ballay  to  Orange 
Farm: 

Sections 

Sections 

Orange  Farm .... 
Nairn,  section  8.. 

BARATARIA  LEVEE  DISTPwICT  (UNCOMPLETED  LEVEBS). 


No. 


2 
8 

4 

6 
6 
7 

8 


10 
11 

12 
13 
14 


No. 


2 
8 


5 
6 


7 
8 


10 
11 

12 
13 
14 


Name  of  levee. 


Little  Rook 

Belleohasse: 

Section  1 

Section  2 

St  Ann 

St.  Rooalie: 

Section  1 , 

Section  2 

Magnolia 

Ballay  to  Omnge 

Farm,  section  4. 

Nairn,  section  2 . . 

Pelas 

Rodey , 

Rodey  extension : 

Section  1 

Section  2 

Booth 


Name  of  levee. 


Little  Rock 

BellechaAse : 

Section  1 

Section  2 

St.  Ann 

St.  Rosalie: 

Section  1 

Section  2 

Magnolia 

Ballay  to  Orange 
Farm,  section  4. 
Nairn,  section  2 . . 

Pelas 

Rodey 

Rodey  extension : 

Section  1 

Section  2 

Booth 


Miles 
below 
Cairo. 


980 

982 
982 
985 

999 
999 

1,013 


Bank. 


R. 

R. 
R. 
R. 

R. 
R. 
R, 


Contractor. 


Victor  Adenia 


do 

do 

Michael  Collen 


1,023 

R. 

1.025 

R. 

1,032 
1,035 

R. 
R, 

1,035 
1,036 
1,039 

R. 
R. 
R. 

Wade  Bros.  Construction  Co. 

do 

Jos.  Hingle,  Jr 

Victor  Adema 


Dilworth-Scudder 

Co. 
Robt.  McNamara  . 
do 


Dredging 


.do 
.do 
.do 


Lffligth 
of  line. 


FeeL 

1,780 

2,240 
2,300 
8,106 

2,700 
2,034 
4,306 
2.291 

4,000 

1.700 
8,31S 

1,650 
it,  766 
2,020 


Length 
of  axis 


Grade  «r 
leves 
abore 


of  river  I  highest 
oovered. !  known 
water. 


Feei, 
1,660 

1.830 

900 

3,026 

2,780 
2,094 
4,700 
1,610 

4,900 

1,600 
8,100 

1,660 
3.800 
1,700 


Feet. 


11 

2.0 
It 
1< 

2.3 
2.2 
13 
IS 

IS 

11 
IS 

IS 
IS 

IS 


Section. 


Crown. 


Feet. 

8 

8 
8 


8 

8 
8 


8 
8 

8 


8 
8 

8 
8 
8 


Land 
slope. 


River 
slope. 


3tol 

3tol 
3tol 


3tol 

Stol 
3tol 


Stol 
Stol 

3tol 


Stol 
Stol 

Stol 
Stol 
Stol 


Stol 

Stol 
Stol 


Stol 


Newer 
enlargement. 


Enlargement 


do 
.do 


.do 


Stol     New.. 
Stol    do 


3  to  1     Enlargement 
3  to  1  I  New  and  en- 
I      largement. 
Stol   do 


8  to  1  :  Enlargement 
Stol   do 

Stol    do 

o  to  1  ...... do  .••...• 

Stol   do 


Average  height. 


Ahove 

old 
levee. 


Feet. 
0.8 

0.7 
0.2 


1.1 


0.7 
1.8 

2.5 


1.5 
1.7 

0.9 
L8 
L7 


Ahove 
gronnd 
surfsoe. 


Fe€t. 

8.3 

9.3 
10 


9.8 

6.8 
8.2 


8.8 
6.6 


6.7 
6.1 

6.6 
6.2 
6.4 


Date  of 
oontract. 


1897. 
Deo.  29 

....do  ... 
. . .  .do  . . . 

1898. 
Nov.  19 

. . .  .do  . . . 

1897. 
Dec.  29 
Sept.  17 

Deo.  98 

1898. 
Got.    27 
>...do  ... 

Dec  28 
....do  ... 
Oct.    27 


Totsl 
yardsgi. 


Ok.  Mil. 

3,eS&8 

9,727.81 
11,0818 


9,8BiM 

18,761.18 
19,85&« 


14.695.44 
14.22133 

16,678.8 


6,817.74 
18,344.8 

6.348.U 

10,919.8 

7,415.U 
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Fourth  district  levees,  1898-99^Coi\t\nned. 
▲TARIA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— Contlnaed. 


levee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 
river  bank. 

Condition  of  contract. 

Least. 

Great- 
est. 

Aver- 
age. 

;k 

se: 

nl 

u2 

nl 

n2 

.,. 

Orange 
sciion  4. 
;tion  2 . . 

........ 

... 
ension : 

nl 

n2 

Cents. 
14.76 

14.76 
14.76 
13.25 

1.T50 
13.50 
12.20 
11.26 

12.25 

18.875 
15.50 

17.00 
17.00 
13.75 

Feet, 
100 

835 
278 
105 

120 

100 

139 

78 

75 

105 
200 

75 

180 
80 

Feet. 

215 

427 
401 
236 

140 
150 
850 
160 

160 

121 
265 

120 
255 
130 

Feet. 
130 

880 
290 
220 

125 
128 
220 
110 

180 

110 
240 

105 

280 

90 

Washing 

do 

Caving 

Washuig 

Stationary . . . 

...  -do  

Making 

Washing  .... 

Washing  and 
making. 

Washing 

Making 

do 

do 

Washing  .... 

64  per  cent  completed. 

Nothing  done. 
Do. 
Do. 

29  per  cent  completed. 
Nothing  done. 
85  per  cent  completed. 
99  per  cent  completed. 

Nothing  done. 

55  per  cent  completed. 
3  per  cent  completed. 

Nothing  don& 

Do. 
6  per  coiit  completed. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


levee. 


;  Miles 

I  below  i  Bank. 

'  Cairo. 


9 
t 
8 


837 

L. 

837 

L. 

837 

L. 

838 

L. 

838 

L. 

8:i8 

L. 

839 

L. 

839 

L. 

840 

L. 

840 

L. 

841 

L. 

841 

L. 

845 

L. 

845 

L. 

846 

L. 

846 

L. 

847 

L. 

847 

L. 

847 

L. 

848 

L. 

848 

L. 

854 

L. 

834 

L. 

854 

L. 

854 

L. 

864 

L. 

800 

L. 

861 

L. 

861 

L. 

802 

L. 

862 

L. 

Contractor. 


^.    :  of  river 
••     covered. 


Michael  Hanick. 

do 

do 

do 

>  •  •  «  •  llv  -••*•••  ••■« 

■  •  «  •  •  U  w  •••••••■••• 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

....do 

do 

....do 

....do 

Clark  &,  Reasrnn 

....do :.... 

H.  J.  Loonau 

do 

CHark  6c  Keshan. 
Mfchael  Ilaitick. 

do 

do 

do 

do 


Feet 

2,472 

1.600 

020 

1.460 

1,668 

1.628 

2,530 

980 

983 

964 

1,312 

1,800 

787 

856 

1,566 

1,748 

1,461 

990 

1.607 

1.348 

1.280 

1.396 

1.072 

1.134 

766 

1.791 

2,445 

994 

800 

1,166 

426 


Feet. 

2,880 

1,400 

920 

1,460 

1,668 

1,628 

2.200 

986 

983 

050 

4,000 

1,600 

787 

856 

1,500 

1,748 

1,100 

800 

1,300 

1,800 

900 

1,896 

2,000 

2,000 

2,600 

1,900 

2,275 

994 

800 

1,166 

426 


Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 
8.7 
8.6 
8.6 
8.8 
8.6 
8.6 
8.6 
8.6 
8.6 
8.4 
8.6 
8.6 
8.2 
8.2 
8.4 
8.8 
8.3 
8.8 
8.2 
8.2 
8.2 
8.2 
8.3 
8.6 
8.4 
8.2 
8.1 
8.1 
8.1 
3.1 
8.1 


I 
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Fourth  district  levees,  /59.9-P^— Con  tinned. 
PONTCHARTRAIN  LEVEE  DISTRICT— Continned. 


No.   Name  of  levoe. 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 
20 
21 

22 
23 
24 
25 
26 


80 
81 


No. 


1 
2 
8 

4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 


Section. 


Crowu. 


Land 


River 


Rloi>e.     slope. 


1  Section  10 

2  S«vtion  11 

3  Sc.tlon  12 

4  Sectiuu  13 

5  Soi^ion  14 


Feet. 


8 
8 


3  to  1 
3  to  1 


Section  15 
Section  l'» 
S«'(iion  VJ 
Sfio t  ion  -0 
S<'<tion  22 
Soctioii  24 
Serlion  25 
Section  :U 
S<'(tion  35 
Section  41 
Section  42 
Si  ction  43 

Section  U 
Section  45 
Section  46 
Section  47 

Section  72 
Section  74 
Section  75 
Section  76 
^«tion  77 


8  3  to  1 
8  3  to  1 
8     3  to  1 


6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3  to 
3  to 


1 
1 

3  to  1 
3  to  1 
to  1 
to  1 
to  1 


Now  or  en- 
largement. 


Average  height. 


Above  I  Above 

old     I  ground 

levee,  earface. 


3 
3 
3 
3 
3 
3 
3 


to  1 


to 
to 
to 


8  to 


3  to  1 
3  to  1 

3  to  1 
3  to  1 
3  to  1 


3  to  1 
3  to  1 
3  to  1 
8  to 

to 

to 

to 

to 


Enlargement 


3 
3 
3 
3 
3  to 


do 

.do 

do 

.do 
.do 

do 
.do 
.do 

do 
.do 

do 

do 


3  to  1  : do 


8  3  to  1 

8  !  3  to  1 

8  3  to  1 

8  3  to  1 


27     Section  98 


28  Section  99 . 

29  Section  100 


Section  102 
Section  103 


8 
8 
8 
8 
8 


3  to  1 
3  to  1 
3  to  1 
3  to 
8  to 


1 

1 


8     3  to  1 


8 
8 

8 
8 


3  to  1 
3  to  1 

3  to  1 
8  to  1 


to  1 
to  1 


3  to  1 
3  to  1 
3  to  1 
8  to  1 

3  to  1 
3  to  1 
3  to  1 
3  to  1 
8  to  1 

3  to  1 

3  to  1 
3  to  1 

3  to  1 
3  to  1 


do 
do 

.do 

do 

.do 

.do 

do 

.do 

.do 

do 

.do 


.do  .. 


.do 
.do 

.do 
.do 


Feet. 
8.6 
8.2 

2.6 
2.6 
8 

8.2 

1.5 

L6 

1.5 

8.1 

4 

4 

3.5 

8.5 

2.5 

2.5 

2.9  I 

2.6  i 

3.  a. 

2.5  j 

8      I 

2.8  I 

3.1 

2.6 

2.8 

8 

2.6 

2.6 
2.6 

2.6 
2.6 


Feet. 
22 
16 

14 
14 
14  8 

14.3 

15.3 

16.6 

16.6 

13.3 

16.6 

16.6 

15 

15 

14 

14 

15 

14.6 
14 

13.6 
13.6 

14 

14.3 

14 

14 

14.6 

15.8 

15.3 
15.3 

14.6 
14.6 


Date  of 
contract. 


I 


1899. 

Mch.  16 

— do ... 

1898. 

Jan.     5 

. ...do  ... 

do  ... 

....do  ... 
....do  ... 
....do  ... 

do  ... 

....do  ... 
do  ... 

....do  ... 
...  .do  ... 
. .. .do  . ., 
. .. .do  . .. 
...  .do  ... 

. . .  .do  . . . 
.  — do  ... 
.. ..do  . .. 

•  •  •  « m#  •  •  ■ 

1899. 

Feb.   27 

. . . .do  ... 

Mar.    3 

. . .  .do  . . , 

Feb.  27 

1898. 
Jan.     6 

.do  ... 
.do  . . . 


Work 

com' 

pleted. 


! do  . . . 

' do  ... 


18». 
Apr.  6 
Do. 

Mar.  31 
]&lftr.:3 
Jan.  31 

Sept  3 
I  Nov.  i 

July  13 
!  Aug.  4 
I  July  S 
'  Ang.  « 
,  8ept.» 
Do. 
I  I>a 
!Oct  28 

Dec   < 
'  Difc,  28 

I   im. 

,  JtB.   - 

'  Jan.  31 
I  Mar.  8 
'  Feb.  17 

I  Mar.  9 

Apr.  it 

Do. 

'  Mar.  9 

'  Apr.  a 

'  Feb.  10 
I     18N. 
Oct.  5 
Dec   6 

1899. 
Mar.  9 
Mar.  8 


Name  of  lovee. 


Section  10  . 
Section  11  . 
Sect  ion  12  . 
Section  13  . 
Section  14  . 
Section  15  . 
Section  16  . 
Section  19  . 
Section  20  . 
Section  22  . 
Section  24  . 
Section  25  . 
Section  34  . 
Section  35  . 
Section  41  . 
Section  42  . 
Section  43  . 
Section  44  . 
Section  45  . 
Section  46  . 
Section  47  . 
Section  72  . 
Section  74  . 
Section  75  . 
Section  76  . 
Section  77  . 
Section  98  . 
Section  99  , 
Section  100 
Section  102 
Section  103 


Total 

Price 

yardage 

per 

e.iiViie 

paid  fur. 

yard. 

Cubie  yds. 
4, 375. 99 

Cents. 

29 

2, 585. 42 

29 

7,687.05 

18 

12,  901. 59 

14.49 

14.377.08 

14.49 

14, 505. 18 

10.99 

23,  798. 81 

10.99 

8, 994. 96 

10.99 

7. 9e5. 36 

10.99 

10, 027. 14 

10.99 

19, 243. 82 

10.99 

21,  035. 31 

10.99 

7, 445. 47 

10.99 

7, 281.  37 

10.99 

14,  960.  58 

12.90 

16, 918. 78 

12.90 

17, 178. 19 

12.90 

11,224.32 

12.90 

18, 106. 92 

12.90 

11,622.07 

12.90 

10, 922. 48 

12.90 

14,  379. 85 

13.23 

10, 850. 82 

16 

10, 854  40 

12.45 

7, 416. 00 

12.45 

16, 994. 50 

12.46 

25. 447. 30 

14.49 

11,068.60 

14.49 

8. 9:13. 88 

14.49 

12, 176. 48 

14.49 

4,493.39 

14.49 

Total 
coat. 


$1,260.04 

749.77 

1,383.67 

1, 869. 47 

2, 083. 23 

1, 594. 12 

2,  615. 49 

988.55 

875. 89 

1, 101. 98 

2,114.90 

2. 311. 78 
818.26 
800.82 

1,929.91 
2. 182. 52 
2,215.99 
1, 447. 94 

2. 335. 79 
1, 499. 25 
1, 409. 00 
1, 902. 46 
1, 627. 62 
1.351.37 

923.34 
2,115.82 
8. 687. 32 
1,603.84 
1, 294. 52 
1,764.37 

651.09 


Distance  from  center  of 
levee  to  river  bank. 


Leaat 

Grea^ 
eat. 

Aver- 
age. 

Feet. 

Feet. 

Feet. 

257 

500 

850 

436 

575 

500 

685 

685 

685 

530 

700 

600 

885 

475 

400 

803 

400 

850 

105 

210 

150 

845 

460 

400 

812 

450 

98Q 

100 

160 

130 

1,200 

1,200 

1.200 

650 

1,100 

050 

460 

600 

480 

418 

460 

435 

120 

260 

180 

100 

165 

130 

100 

200 

180 

148 

160 

150 

135 

160 

140 

400 

480 

440 

420 

677 

550 

264 

472 

850 

800 

700 

600 

700 

700 

700 

600 

000 

700 

220 

660 

400 

234 

400 

350 

810 

850 

330 

810 

810 

310 

814 

810 

310 

330 

330 

330 

Natnre  of 
river  bsDk. 


Caving. 

Do. 
Waahinf. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Making. 

Do. 

Do. 
Caving. 

Do. 
Washing- 
Do. 
Stationary. 

Do. 

Do. 
Caving. 

Do. 
Washing. 

Do. 
Making. 

Do. 

Do. 
Caving. 

Do. 
Washing. 

Do. 

Do. 
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Fourth  district  levees,  /5P5-P5— Continued. 

PONTCHARTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


le  of  levee. 


Miles 
above 
Cairo. 


Bank. 


n?.. 
*n  9.. 
•1148. 
•D49. 
•n  50. 
•d73. 
•d78. 
n97. 
nlOl 


836 
836 
848 
840 
840 
854 
854 
860 
862 


L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Contractor. 


Israel  R.  Bobbitt . 

do 

Micbael  Haiilck  . 

do 

do 

Clark  &  Reagan . 

Georgo  Byrne  ... 

Michael  Uunick , 

do 


Length 
of  line. 


Feet. 

2,321 

1,046 

1,510 

1,142 

1,040 

1,789 

1.691 

1,418 

1,111 


Length 

of  axis 

of  river 

oovexed. 


Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 
2,321 
1,946 
1,100 
800 
1,040 
1.789 
1,601 
1,418 
1,111 


Feet, 
8.7 
3.9 
8.2 
8.2 
8.2 
3.3 
3.1 
8.2 
3.1 


e  of  leve«. 


Section. 


Crown. 


»n7 
in  0 


»n48. 
»n40. 
»n50. 

>n73. 
>n78< 


ni07. 
»n  101 


Feet. 
8 
8 

8 
8 
8 

8 
8 

8 
8 


Laud 
slope. 


3tol 
3  tol 


3  to 
3to 
a  to 

3to 
3to 


3tol 
3tol 


River 
slope. 

3tol 
3tol 

3  tol 
3tol 
3tol 

8tol 
3tol 

3tol 
8tol 

Now  or 
enlargement. 


Enlargement 

do 

do 

do  ...%.., 

do 

do 

do , 


Average  height. 


Above  I  Above 

old     '  groand 

levee,   surface. 


Feet. 
2.2 
3.6 

2.8 
3.2 
3.2 

3 
2.8 

2.6 
2.6 


Feet. 
21.2 
.17.3 

15 

16.6 

16.6 

14.6 
13.5 

14 

15.8 


Date  of 
contract. 


Total 
yardage. 


1897. 
Sept.    1 

>  •  •  •  U  V  •  •  • 

1898. 
Jan.     6 
. . .  .do  . . . 
. ...  do  . . . 

ISOO. 
Feb.  27 
Mar.    2 

1898. 
Jan.     5 
....do ... 


Cu.  yds. 
25,231.17 
23. 268. 25 

13. 273. 01 
12, 008. 90 
11, 378. 83 

17,305.48 

16. 874. 02 

14, 450. 83 
11,784.57 


ae  of  levee. 

Price 

per 

onbio 

yard. 

Distance  from  cent^'x  of 
levee  to  river  bank. 

Natnre  of 

Condition  of  contract. 

• 

Least. 

Great- 
est. 

Aver- 
age. 

river  bank. 

»7 

mO 

Cents. 
17 
17 

12.00 
12.90 
12.90 
13.23 
12 

14.40 
14.40 

Feet. 
530 
600 
450 
808 
305 
856 
225 
800 
800 

Feet. 
700 
762 
660 
620 
470 
472 
325 
410 
820 

Feet. 
620 
640 
550 
350 
480 
400 
225 
400 
810 

Caving 

do. 

do 

do 

do 

do 

Making 

Caving 

Washing... 

16  per  cent  completed. 
37  i>er  cent  completed. 
Nothing  done. 
Do. 

ID  48 

m49 

)d50 

Do. 

Ml  73........ . 

Do. 

ni78 

82  per  cent  completed. 
Nothing  done. 
Do. 

m  07 

mlOl 
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Fourth  district  levees^  /^9^-dd— Continned. 

LAKE  BORONE  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 

below 

Bank. 

Cairo. 

1 

o 
3 


4 

5 
6 

7 


Corinne : 

Sections 

Section  4 

Section  5 

Story  to  Caernar- 
von: 

Sections 

Section  4 

Poydras,  section  1 . 
Caernarvon,   sec- 
tion 1. 


No. 


1 
2 
3 


4 

6 

6 
7 


Kanie  of  levee. 


Corinne: 

Section  8 

Section  4 

Section  5 

Story  to  Caernar- 
von: 

Sections 

Section  4 

Poydras,  section  1 
Caernarvon,  sec- 
tion 1. 


Contractor. 


973.5 

974 

975 


L. 
L. 
L. 


George  Jnrgens. 

do 

do 


977 

L. 

077 

L. 

978 

L. 

978.5 

L. 

W.  F.  Barboor  &  Son 

do 

John  F.Meyer 

Thos.Egan.Jr 


Length 

Length 
of  Ime. 

of  axia 
of  river 

coTored. 

Feet. 

FeeU 

8,100 

2.890 

3,200 

2,330 

1,956 

2,020 

4,400 

3,990 

3,900 

3,680 

2.873 

1.900 

600 

BOO 

Grade  of 

leTM 

above 

highcit 

knows 

wster. 


Fett. 


19 
18 


u 

u 

2.9 
1% 


Section. 

Average  height. 

Work 

New  or  en- 
largement. 

Above 
old 

Above 
ground 

Data  of 
contract 

Crown. 

Land 

River 

com- 
pleted. 

slope. 

slope. 

levee. 

surface. 

Feet. 

Feet. 

FeeL 

1898. 

18W. 

8 

3tol 

Stol 

Enlargement  . 

2 

12 

Oct.    22 

Mar.  10 

8 

3tol 

Stol 

do 

1.9 

6.8 

....do  ... 

Do. 

8 

Stol 

Stol 

New  and  en- 
largement. 

2.8 

8.6 

....do ... 
1897. 

Do. 
1896. 

8 

Stol 

Stol 

Enlargement  . 

2 

9 

Sept.  17 

Oct  9 

8 

Stol 

Stol 

do 

L8 

9.7 

do  ... 

1898. 

Do. 
1899. 

8 

Stol 

Stol 

do 

L2 

11 

Oct.    22 

Jan.  ti 

8 

Stol 

Stol 

Naw 

13.8 

...  .do  . . . 

Mar.  1 

No. 

1 

1 

Total 

Price 

per 

cubic 

yard. 

Total 
cost. 

Distance  flrom  center  of 
levee  to  river  bank. 

Nature  of  river 

n  ame  ox  levee.        j  ki^b^v 

paid  for. 

Least 

Great- 
est. 

Aver- 
age. 

bank. 

1 
2 
3 

4 
5 
6 
7 

Corinne : 

Sections 

Section4 

Section  5 

Story  to  Caernar- 
von: 

Sections 

Section  4 

Poydras,  section  1 . 
Caernarvon,  sec- 
tion 1. 

Cu.yde. 
16.  BUS.  47 
20, 283. 37 
16, 221. 11 

22. 507. 78 
23,  346. 28 
14,  (m.  53 
14,496.46 

CenU. 
14.74 
14.74 
14.74 

14.45 
14.45 
14.90 
16 

|2, 490. 21 
2.989.77 
2,390.99 

3,252.37 
3,  373. 54 
2, 175. 61 
2,319.43 

Feet, 

135 

110 

97 

140 
115 
240 
245 

Feet. 

230 
200 
190 

430 
215 
450 
420 

Feet. 
200 
160 
150 

880 
150 
850 
810 

Making. 
Do. 
Stationary  and  wub 

ing. 

Washing. 

Do. 

Do. 
Caving. 
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Fourth  distriot  leve€9,  1898-99— Continned, 
LAKE  BORGNE  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


Name  of  levee. 


Gorinse: 

Sectionl 

Section  2 

Fmurdras,  section  2. 
Ciernarvon : 

Sections 

Sections 

8t  Clair 

IfonPlaUir 

BertraidTlUe 


Miloa 

below 

Bank. 

Cairo. 

972.5 

L. 

973 

L. 

978 

L. 

978.5 

L. 

978.5 

L. 

982 

L. 

984 

L. 

991 

L. 

1 

Contractor. 


Geo^e  Jnrgena 
John  F.Meyer.. 


Thos. Eganjr  ... 

do 

Cbas.  G.Daunoy. 

do 

do 


line.        '^^*^^. 
covered. 


Feet. 
3,700 
8.300 
2,810 

600 

650 

9.640 

5,300 

400 


Feet. 
3.510 
3,142 
2,150 

460 

450 

10,219 

5,188 

400 


.  Grade 

of  levee 

above 

highest 

known 

water. 


F€$i. 
2.9 
2.9 
2.9 

2.9 
2.9 
2.8 
2.8 
2.2 


Section. 

Average  height. 

Date  of 
contract. 

Ksme  of  levee. 

Crown. 

Land 
slope. 

River 
slope. 

Newer 
enlargement. 

Above 

old 
levee. 

Above 
ground 
surface. 

Total 
yardage. 

Oorinne: 

Sectionl 

SiH:tion2 

FBfdras,  section  2. 
CMnianron: 

Sections 

SecUonS 

HLChilr      

Feet. 
8 
8 
8 

8 
8 

8 

8 
8 

3tol 
3tol 
3tol 

3tol 
3tol 

3tol 

3tol 

Sitol 

3tol 
3tol 
3tol 

3tol 
Stol 

3tol 
3tol 
Stol 

Enlargement. . 

do 

do 

New.. -- 

Feet. 
1.4 
1.8 
2.0 

Feet. 
11. 0 
10.7 
13.3 

13.8 
13.2 

7.3 
8.0 
5.8 

1898. 

Oct.    22 

. . .  .do  . . . 

do  . . . 

....do  ... 
....  do  ... 

1896. 
Oct.    26 

do  ... 

. . .  .do  . . . 

<7tt.  yde. 
15. 163. 16 
15, 408. 00 
12. 608. 9fi 

12,950.24 
14,790.94 

47. 037. 45 

.....do 

EnlarA 

^ein«nt. . 

2.2 
1.6 
0.8 

MmiPlaisir 

Bvtnndville 

do 

..:..do 

19,635.13 
772.20 

laine  of  levee. 

Price 

per 

cubic 

yard. 

Distance  firom  center  of 
levee  to  river  bank. 

Natare  of  river 
bank. 

Condition  of  contract. 

Least. 

Great- 
est. 

Aver- 
age. 

Oninse: 

Sectionl 

Sections 

1  nydraa,sect*on2 
Cberaarvon: 

1       Sections 

^  Sections 

»  StCbir 

Cents. 
14.74 
14.74 
14.90 

16 
16 
11.40 

11.40 
12.00 

Feet. 
110 
112 
245 

860 

840 

80 

122 
60 

Feet. 

630 
200 
420 

870 
855 
655 

242 
60 

Feet. 
320 
142 
310 

360 
850 
400 

190 
60 

Making 
do  . 

Washir 
cavin 

Caving 
do 

WaMbiE 
makii 

Waahir 

Making 

Nothing  done. 

35  per  cent  completed. 

33  per  cent  completed. 

88  per  cent  completed. 

Nothing  done. 

72  per  cent  com  Dieted. 

tg  and 

ig  and 

ig 

I 

1  jfmPlaiair 

»  Btttnuidville.... 

Nothing 
Do. 

;  done. 

Summary  of  levees  built  from  May  1, 1898  to  May  1,  1809, 


Lower 
Tensas 

Levee 
district 


Atcha* 

falaya 

Levee 

district. 


Jjjtk . .  .enbio  yards 
^"■jaent ..  linear  feet. .  62, 7S6 
,•*.  river    covered. 


La 

fonrche 

Levee 

district. 


1, 007. 018  701, 110. 75  177, 748. 02 

27, 840 


CB«t. 


47,146 


59,606 
58,360 


28,000 


Barataria 

Levee 

diatrict. 


64, 855. 57 
11,702 

11, 747 


Pontchar< 

train 

Levee 

district. 


385,773.25 
41,618 

85,673 


Lake 

Borgne 

Levee 

district. 


128,422.00 
20,029 

17. 110 


Total. 


2,458.497.53 
223,521 

196,036 


{ 
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statement  of  yardage  of  levee  work  constructed  by  the  United  States  and  others  in  (h» 

Fourth  district,  Mississippi  River. 


Levee  diatricts. 

Lower  Ten-^  Atchafa- 
aas.               lay  a. 

La- 
foarohe. 

Ban- 
Uri*. 

Pontchar- 
train. 

BorgM; 

Aggrej^nte    Dumber    of    cubic 
yards  in  leveen  on  the  MissiH- 
sinpi  River  ilay  1,  1898 

Artiled  by  the  United  States  np 
to  Mav  1,  1899 

i 

Ovb.  yd*.  '    Oub.  ydM. 
14,309.670  ;  15,279,042 

1,007,018          701,110 

48,821  '        760.619 

Cfub.yds. 
6, 805, 237 

1T7, 748 

21, 141 

Cvb.yda. 
2.379,813 

64.855 

35,718 

Oub.  yds. 
11.961,954 

385,773 

125,965 

2,635,122 
128.49 

Added  up  to  May  I,  1899,  by 
State  and  district  levee  boards . 

85. 2S 

Total 

15. 365, 509  1  16. 740.  771     7. 004. 126  :  9. 480. 381 

12,473,692  '  2.849.571 

LoAt    by    abandonment    from 
May  1. 1898.  to  May  1,  1899: 

By  the  United  States 

By  the  State  and  others 

1 

I 

103, 437             38. 600 

-,  — . 

9,007 
15.347 

— ,  — ,  — 
5.401 

35.000 

174, 783 

135,404 

29.920 

9,431 
3.834,713 

Aggregate     remaining 
May  1,  1899 

1 
15,227,072      16.527.388     6.868.722     2.456.027      12.443.772 

.--,-- 

Percentage  of  length  of  existing  levee  system,  huilt  in  whole  or  in  part  by  the  United  Staitt, 


Name  of  district. 


Lower  Tensas  Levee  district. 
Atohafalaya  Levee  district. . . 

Lal'ourehe  Levee  district 

Barataria  Lovoe  district 

Poiitehartrain  JLevee  district . 
Lake  Borgne  Levee  district . . 


1893. 

1894. 

Per  ct. 

Peret. 

47 

52 

8 

16.8 

6.5 

14.4 

5.5 

12.8 

18  . 

34.6 

3.8 

,      10.2 

1895. 

1896. 

1897. 

1896. 

Peret, 

PtrtA. 

Ptd. 

Pwci. 

52 

59 

63 

66 

43 

47 

68 

65 

28.8 

54 

61 

61 

19.4 

30 

43 

50 

43.3 

63 

74 

75 

18 

53 

60 

65 

1898. 


72 
97 
62 
54 
77 
66 


Percentage  of  total  length  of  existing  levee  system.  Fourth  district,  Miesissippi  Eivtr 
improvement,  built  in  whole  or  in  part  by  the  United  States. 


Per  cent. 

..  6S 
..  65 
..       66 


1893 13.8  1897 

1894 26.2  1898 

1895 36.6  1899 

1896 52 

The  amount  expended  from  June  30,  1898  to  June  30,  1899,  is  $232,963,  distribated 
as  follows : 

Office  expensos  (main  office) $3,919.66 

Other  administrative  expenses 9, 791.91 

CoustnicMou  of  levees  (contracts) 122,141.56 

Repairs  to  levees 3, 147.S9 

Surveys 1,615.81 

Repairs  to  plant 133.31 

Care  of  plant 1,247.19 

New  plant 1,543.65 

Protection  of  levees 1,070.67 

Total 144>61L15 

Emergency  work  at  Kempe  Levee : 

Administrative  expenses $3,599.28 

Subnistence 4,548.09 

Cost  of  quarters T 2,255.29 

Hire  of  teams,  laborers,  etc 59, 639. 86 

Day  labor 15,136.51 

Repairs  to  plant 14.45 

Station  men  (yardage,  at  25  cents) 1, 559. 42 

Miscellaneous 1,598.95 

88,861.85 


Total ; ,.  282,963.00 
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Money  statement 

LOWER  TENSAS  LEVEE  DISTRICT. 

ly  1, 1898,  Tmlanoe  unexpended $134,681.91 

Boant  allotted  since 158,000.00 

ireh  9, 1899,  amoont  allotted  from  appropriation,  sundry  civil  act, 
Maieli3,1899 217,800.00 

609, 981. 91 
me  SO,  1889,  amonnt  expended  during  fiscal  year 232,963.00 

ily  1,1899,  balance  unexpended 277,018.91 

ilj  1, 1899,  outstanding  liabilities $294.24 

ilj  1, 1899,  amount  covered  by  uncompleted  contracts 44, 345. 94 

44,640.18 

1^1,1899,  balance  available 232,378.73 

nie  amonnt  expended  from  June  30,  1898,  to  June  30, 1899,  is  $118, 598. 60,  dis- 
tbated  as  follows : 

lee  expenses  (main  office) $3,095.07 

Imt  administrative  expenses 8,550.31 

Mlmetion  of  levees  (contracts) 99,028.18 

faiiB  to  levees 4,439.31 

rteye 171.39 

pain  to  plant 194.78 

n  of  plant 70.36 

vpkoit ,.*- 3,049.20 

Total U8,598.60 

Money  statement. 

ATCHAFALAYA  LEVEE  DISTRICT. 

If  1, 1898, balance  unexpended $107,835.32 

Mmt  allotted  since 87,000.00 

Ml  9,  1899,  amount  aUotted  from  appropriation  suudry  civil  act  of 

iveli  8,1899 98,800.00 

293, 635. 32 
■a  90, 1899,  amount  expended  during  fiscal  year 118,598.60 

i  1899,  balance  unexpended 175,036.72 
1899,  outstanding  liabilities $352. 37 

L 1899,  amount  covered  by  uncompleted  contracts 21, 868. 87 

22,221.24 

'V1899,  balance  available 152,815.48 

amount  expended  from  June  30,  1898,  to  June  30,  1899,  is  $28,776.05,  dia- 
~laa  follows: 


vmain  office) $2,068.36 

'administrative  expenses 3,218.82 

fcion  of  levees  (contracts) 21,420.79 

to  plant 22.64 

i«fBlant 3.00 

jlaat 2,042.45 

Total 28,776.06 

nG99 ^227 
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Money  statement 

LAFOURCHK  LBVEB  DISTRICT. 

Jnly  1, 1898,  balance  nnexpended >  $44,060.06 

March  9, 1899,  amoant  Allotted  sIdcc ,.    36,00a00 

March  9,  1899,  amount  allotted   from  appropriation  snndiy  oiyil  act 
March  3,1899 87,fl6a00 

117,130.06 
Jnne  30,.1899,  amount  expended  during  fiscal  year 28,776.06 

Jnly  1, 1899,  balance  nnexpended •••    88^S5iOO 

Jnly  1, 1899,  outstanding  liabUitiee $34.83 

July  1, 1899,  amonnt  covered  by  uncompleted  contracts 88, 284. 46 

88,818.79 

July  1, 1899,  balance  available 50^03&il 

The  amonnt  expended  from  June  30, 1898  to  June  30, 1899,  ia  $15,114.49,  distribiitod 
as  follows : 

Office  expenses  (main  office) |60itt 

Other  administrative  expenses 8,26S.18 

Construction  of  levees  (contracts) 6,91&69 

Repairs  to  levees 2,186.72 

Surveys 130.W 

Repairs  to  plant .76 

New  plant 1,68176 

Protection  of  levees 678.18 

Total 16,Uii9 

Money  statement. 

BARATARIA  LEVEE  DISTRICT. 

July  1, 1898,  balance  unexpended $21,199.68 

Amount  allotted  since 27,000.00 

March  9,  1899,  amount  allotted  from  appropriation  sundry  civil  act 
March  8, 1899 24^700.00 

72,899.68 
June  30, 1899,  amount  expended  during  fiscal  year ;.....    15^  114.49 

Jnly  1, 1899, balance  nnexpended 57,786.01 

Jnly  1, 1899, outstanding  liabUities $125.80 

July  L 1899,  amount  covered  by  uncompleted  contracts •    21, 866. 81 

21,982.81 

July  1, 1899,  balance  available 86^803.^ 

The  amonnt  expended  from  June  30, 1898,  to  June  30, 1899,  ia  $63,878.83,  diatiibirtei 
follows : 


Office  expenses  (main  office) $2,599.0 

Other  administrative  expenses 5,190.80 

Constrnction  of  levees  (contracts) 50,492.18 

Repairs  to  levees 4^259.57 

Surveys 84.68 

Repairs  to  plant 187.8J 

New  plant 658.00 

Protection  of  levees 8i88 

Miscellaneous 8.66 

Total 68,878.88 

1  Balance  unexnended  Jnly  1, 1898,  as  stated  in  previous  report,  $44,065.06;  diib'' 
enoe  due  to  disaUowauce  of  $25  in  expenditures. 
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Money  statement. 

PONTCHAKTRAIN  LJEITKB  DISTRICT. 

July  ly  18d8,  bal/tnoe  unexpended $73,254.27 

Amount  allotted  since 76,000.00 

March  9,  1899.  amount  allotted  from  appropriation  sundry  oiyil  act 

March  3, 1899 74,100.00 

• 

223, 354. 27 

June  30, 1899,  amount  expended  during  fiscal  year 63, 378. 33 

July  1,  1899,  balance  unexpended 159,975.94 

July  1,  1899,  outstanding  liabilities $524.00 

July  1,  1899,  amount  covered  by  uncompleted  contracts 16, 646. 43 

17,170.43 

July  1,  1899,  balance  available 142, 805. 51 

Balance  unexpended  July  1,  1898,  as  stated  in  previous  report,  $75,250.22;  differ- 
ence due  to  disallowance  of  $4.05  in  exjienditures. 

The  amoant  expended  from  June  30, 1898,  to  June  30, 1899,  is  $25,537.72,  distributed 
ma  follows: 

Office  expenses  (main  office) $508.04 

Other  administrative  expenses 1,791.98 

Construction  of  levees  (contracts) 20, 058. 57 

Repairs  to  levees 1,535.56 

Surveys 108.32 

Repairs  to  plant 6.75 

Kew  plant 1,529.50 

Total 25, 537. 72 

Money  statement. 

L4KS  BORONS  LEVEE  DI8TRI0T. 

July  1, 1898,  balance  unexpended $22,365.06 

Amount  allotted  since 24,000.00 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 
3,1899 24,700.00 

71, 065. 06 
June  30, 1899,  amount  expended  during  fiscal  year 25,537. 72 

July  1, 1899,  balance  unexpended 45,527.34 

July  1, 1899,  outetanding  fiabilities $12.64 

July  1, 1899,  amount  covered  by  uncompleted  contracts 15, 088. 88 

15,101.62 

July  1, 1899,  balance  available 30,426.82 

The  following  maps  and  appendices  accompany  this  report: 

Plate  I.  Natcnez  and  Vidalia  harbors. 

Plate  II.  New  Orleans  Harbor  (Algiers  Point). 

Plate  III.  New  Orleans  Harbor  (CarroUton  Bend). 

Plate  IV.  Lower  Tensas  and  Homochitto  I^evee  districts. 

Plate  y.  Atchafalaya,  Lafourche,  and  Pontchartrain  Levee  districts. 

Plate  VI.  Barataria  and  Lake  Borgne  Levee  districts. 

Appendix  A.  Statement  of  value  of  plant. 

Appendix  B.  CoDimercial  statistics. 

Appendix  C.  List  of  civilian  engineers. 

Appendix  D.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  Natchez  and  Vidalia 
harbors. 

Appendix  £.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  New  Orleans  Harbor. 

Appendix  F.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  repairs  to  plant. 

Appendix  G.  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  Atchafalaya  and 
Red  rivers,  Louisiana. 

Appendix  H.  Report  of  W.  J.  Hardee,  assistant  engineer,  on  levees. 

Appendix  I.  Abstract  of  proposals. 

Appendix  J.  Abstract  of  contracts  in  force. 
Very  respectfully,  your  obedient  servant^ 

Gbo.  McC.  Dibbt, 

OoL  G.  L.  GiLLBSFiB,  Mqfar,  Corps  qfJBuffimmrs. 

Carps  af  Bt^ginssrSj  U.  8.  A.. 

FrssidsmS  Mississippi  Bhsr  CsmmisHmL 
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Appendix  4  A. 


-1 

J 

j 
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Approximate  value  of  plant  belonging  to  the  United  Statee  and  need  upon  the  impntemmi 

of  the  Mississippi  River,  Fowrtk  district,  Majf  1, 1899, 


CltMS  of  property. 

Yalae. 

CIjms  of  propertj. 

• 

YalM 

StiMiin  lannch  Rabv 

$2,700.00 
6,000.00 

Forty-«ieht  akiffli • 

ISMlH 
20, 000. « 

s,3<nLii 

Tuc  General  Conistock 

Tools  and  aDpliftnces 

Tuic  Tilda 

E.  600. 00 

40,500.00 

900.00 

11, 700. 00 

36,000.00 

500.00  1 

900.00  i 

i 

Oflice  f omiinre 

Dnd j;p  Tlie  Ram 

Ont'  i)ile  driver  ...................... 

SnrveTinff  intmments 

4.  (Mm 

Drawfii ff  iDRtrnnifiita . . 

Kive  nuitrtt.*r  boats. 

RailwaT  ciltm  and  trark 

l,«MLll 

TwHiitv.Hvft  li:iri!(?A   ----.-            ----- 

Total 

One  warehouse  barge 

One  dry  dock 

U2,O00Lll 

Appendix  4  B. 

Foreign  commerce,  port  of  New  Orleans. 

The  statiRtics  relating  to  the  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  furuinhed  by  Hon.  A.  T.  Wimberly,  collector  of  customs. 


Vessels. 

Entrances. 

CleannoM. 

1896-97. 

1897-98. 

1898-99. 

1896-97. 

1807-98. 

189M0. 

Steam 

1,236 
72 

1,282 
65 

1,198 
126 

1,232 
56 

1,287 
61 

Sail 

Total 

1,308 

1,347 

1,824 

1,288 

1,848 

VStt 

Total  tonnage  of  above. 


1896-97 
1897-98 
1898-99 


3,774,888 
3,848^736 


Exports  and  imports. 


1897. 

1898. 

1899. 

Exports: 

Total  valae  of  exports  of  foreign  merohan* 
dise  to  foreign  conntries 

Total  value  of  ox  ports  of  domestic  merchan- 
dise to  foreign  countries 

$303,319.00 
98,513.917.00 

$548,878.00 
104,965,121.00 

$i,89«,ua.ii 

89,80l,4ail 

Total 

08,817,236.00 

105.511,499.00 

91,107.»l> 

Imports : 

Total  value  of  importe  from  foreign  coun- 
tries— 
Free 

9,857,466.00 
6,409,832.00 

921, 015. 00 
1, 184, 04K.  00 

616,571.00 

6,916,768.00 

6,984.902.00 

049.070.00 

811.427.00 

689,844.00 

4,628,W«.; 

Dutiable 

Transit  to  Mexico 

Transported  to  interior  ports 

Specie 

iei'mii 

Total 

17,487,482.00 

14,151.511.00 

1O,086.8]&OI 

Total  duties  collected 

2,039,146.73 

2,200,275.44 

a,«8^»u 
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*     Appendix  4  0. 

'  civilian  engineers  employed  on  work  of  river  and  harbor  improvemenUf  Fourth 
Ictf  improving  Mississippi  Ricer,from  May  2, 1898,  to  May  2, 1899,  in  charge  of 
Geo,  McC,  Derby,  Corps  of  Engineers. 


and  lesidenoe. 


nelas,  Kew  Or- 
L*. 

ftrdee,  New  Or> 


I  Starling,  New 

IS,  La. 

tddeR,  Natchea, 

oolley,  Jr.,  New 
ia,LL 


Time  em- 
ployed. 


{ 


Months. 

n 
iiA 

718 

m 

12 
12 


Compen* 

sation  per 

montn. 


$900 
225 

225 


150 
150 


}iratohea,   Miss»  and 
Kew  Orleans,  La. 


Where  employed. 


Kew  Orleans,  La. 


.do 


Natchez,  Miss 


Kew  Orleans,  La.,  and 
Old  River,  Louis!- 


Work  on  which  employed. 


rDproving  harhors  at  Katohes 
Miss.,  and  Yidalia,  La.  Im- 
proving harbors  at  Kew  Or* 
leans.  La. 
Levees,  Lower  Tensas,  Atohafia- 
lay  a,  Lafonrohe,  Barataria, 
Pontchartrain,  and  Lake 
Borgne  Levee  districts. 
Do. 

DnprovinfT  harhors  at  Katohes, 
Miss.,  and  Vidalla.  La. 

Surveys,  gauges,  and  observa- 
tions, improving  Atchafalaya 
and  Red  Rivers, Xouisiana. 
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r  OF  MR.  H.  8.  DOUGLAfl,  ASSISTANT  ENGINEER,  IN  LOCAL  CnARGB  OF  IMPROV- 
ING HARBORS  AT  NATCHEZ,   MISS.,   AND  YIDALIA,  LA. 

New  Orleans,  La.,  May  1, 1899, 

I  have  the  honor  to  snbmit  the  folio  wing  report  on  the  work  of  improving 
rbors  at  Natchez,  Miss.,  and  Yidalia,  La.,  for  the  period  from  May  1, 1898,  to 

ate  of  last  report,  15  spur  dikes  containing  682,900  square  feet  of  mattress 
6,000  cubic  feet  of  cribs  had  been  placed  in  Giles  Bend,  covering  about  7,060 
feet  of  bank.  The  river  was  still  at  a  high  stage,  but  the  work  appeared  to 
erally  in  good  condition  and  acconiplisliing  the  purpose  for  which  it  was 
ed  The  ]dant  was  moored  to  the  bank  near  the  head  of  Giles  Bend,  and  in 
ess  to  resume  work  when  the  river  had  fallen  to  a  suiticiently  low  stage, 
ng  the  high-water  season  estimates  of  material  required  for  a  continuation  of 
ike  coDstruction  were  made,  proposals  asked,  contracts  made,  and  delivery 
meed,  except  for  rock.  The  award  of  contract  for  this  latter  article  was  not 
'ed  until  about  January  13,  1899,  and  even  if  there  had  been  no  other  cause 
[>ald  have  prevented  extensive  work  during  the  past  season  in  Giles  Bend. 
3lay  in  approval  of  contract  for  rock  made  but  little  difference,  for  even  if 
had  been  made  in  timn,  quarantine  restrictions,  which  virtually  suspended  all 
means  of  transportation,  would  have  prevented  its  delivery  until  too  late  to 
ccomplished  much  work. 

rge  pump  was  taken  off  the  tug  Tilda  and  installed  in  a  small  barge  built  for 
rpo8«4,  and  the  boiler  formerly  on  the  condemned  launch  Alaska  placed  in  the 

This  pump  boat  was  intended  to  furnish  water  for  sluicing  purposes  while 
g  the  bank.  The  old  boiler  on  the  pile  driver  No.  32  was  taken  out  and 
)d  by  the  boiler  formerly  on  the  condemned  dredge  Pah  Vte.  The  leads  were 
1  and  equipped  with  a  steam  hammer  borrowed  from  works  under  charge  of 
ames  B.  Quinn. 

various  reasons,  but  principally  on  account  of  extreme  high  water  and  the 
y  of  labor,  it  was  not  until  September  8  that  it  was  considered  advisable  to 
mce  construction.  The  willow  bar  Just  below  L'Argent  Landing,  La.,  had 
elected  as  the  locality  for  cutting  willows  and  constrncting  mattresses  and 

On  September  8  the  quarter  boats  Neto  Orleans  and  Delta,  a  bar^e  of  lum- 
d  other  material,  a  fuel  barge,  and  the  tng  Comstock  were  moved  Irom  Giles 
bo  L'Argent  and  construction  commenced.  In  order  to  obtain  a  force,  nearly 
\,he  men  engaged  in  building  mattresses  and  cribs  for  New  Orleans  Harbor  at 
iD  Bend  were  transferred  to  the  plant  at  L' Argent. 

a  commen cement  to  conclusion  the  history  of  the  past  season's  work  is  one  of 
tr  and  disappointment.  Lack  of  labor,  continued  high  stage  of  the  river, 
irable  weatlier,  suspension  of  commnnioation  on  aoconnt  of  yellow  feyer,  as 
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well  as  all  sorts  of  minor  tronblcs  incident  to  work  of  tbis  character,  either  n»- 
ceeded  eai'h  other  or  were  all  in  existence  at  the  sanie  time. 

On  September  28,  the  Natchez  ganf^e  beinj^  16  feet  above  low  water,  the  oonditioD 
of  the  work  in  (iilcs  Bend  was  as  follows:  Spurs  1,  2,  and  3  were  In  food  conditioD. 
At  Spurs  4,  o,  6,  und  7  the  graded  and  paved  bank  had  been  injured  and  the  bank 
line  l>etweeu  the  spurs  caved  considerably.  At  Spur  8  the  shore  end  of  the  mattrea 
and  crib  appeared  to  have  gone,  the  ^aded  and  ]»ayed  bank  had  disappeared,  and 
some  of  the  piling  had  washed  out,  while  the  earth  had  washed  away  from  aroood 
those  that  remained.  Spurs  9,  10,  11,  and  12  were  in  goodoondition,  bnt  the  gnuled 
and  paved  bank  at  Spurs  13, 14,  and  15  was  somewhat  injured.  Considerable  cavini^ 
hail  occurred  imuK'd lately  below  Spur  8  and  between  Spurs  14  and  15.  Later  on  • 
survey  showed  that  from  Spur  8  to  12  there  had  been  a  very  great  scour  between  tbe 
Hpurs,  the  scour  in  an  extreme  case  being  40  feet.  Nothing  of  this  was  appanot 
above  the  water  surface. 

Fortunately,  as  matters  turned  out,  the  scarcity  of  labor  made  oonstmction  at 
L*Ar<^ent  Har  very  slow.  The  river  remained  at  a  comparatively  hi^h  stage,  and  u 
a  consequence  the  mattresHes  and  cribs  afloat  silted  up  Tory  rapidly,  so  that  bj 
October  3  it  became  necessary  to  commence  sinking.  The  caving  below  Spur  8 
meanwhile  had  continued,  and  it  was  decided  to  put  another  spur  immediately  bdow 
and  pos8il>ly  one  above.  Accordingly  the  plant  was  hastily  swung  into  position  and 
the  foundation  mattress  for  Spur  8«t  sunk  in  place,  the  upper  edge  overlapping  the 
mattress  of  Spur  8,  if  that  mattress  is  still  in  place,  which  is  not  certain.  The  crib 
work  was  completed  by  (')ctober  8,  bnt  on  account  of  lack  of  labor  the  grading  of 
the  bank  was  not  finiMbed  until  November  1  and  the  paving  not  completed  untilJaO' 
uary  3.  The  pavement  of  the  bank  at  this  spnr  is  of  brick  laid  on  edge  and  extends 
50  feet  abov«;  the  center  line  and  100  feet  below.  Its  condition  after  the  subsidence 
of  the  present  high  water,  both  as  to  the  effect  of  increased  width  or  length  of  paved 
bank  au<l  as  to  the  suitability  of  brick  for  this  purpose,  will  be  observed  with  great 
interest. 

On  October  7  quite  nnexpectedly  yellow  foTer  was  declared  to  exist  in  Natcbez, 
the  nearest  base  of  supplies  and  the  principal  source  from  which  labor  was  obtained. 
The  eflect  was  demoralizing  in  the  extreme.  Enough  labor  to  load  rock  fh)Di  tbe 
Huiall  sup)>ly  leit  over  from  last  season's  work  could  not  be  obtained,  and  as  areenH 
three  cribs  were  lost  by  silting  up  and  Hinking  before  arrangements  to  sink  them  in 
])Iace  on  a  spur  could  be  made.  A  similar  fate  for  three  sections  of  completed  mat- 
tresH  intended  for  the  foundation  of  a  new  spur  between  7  and  8  was  avoided  to  eome 
extent  by  niooriii;j;:  them  near  the  bank  immediately  below  Spurs  &,  6,  and  14,  where 
they  first  sunk  of  their  own  accord  and  were  afterwards  ballasted  with  stone  when 
suftlcient  labor  to  load  and  place  it  could  be  had.  These  sections,  containing  15,000 
sfpiare  feet  each,  can  not  be  considered  lost,  as  they  will  serve  to  counteract  the  effect 
of  eddy  action  below  the  Hpurs  and  may  become  part  of  a  continuous  revetment. 

Of  course  further  construction  of  mattresses  and  cribs  at  the  Willow  Bar  below 
L'Argent  was  suspended.  Some  correspondence  with  labor  agents  in  the  earlier  po^ 
tion  of  the  season  was  had,  but  these  agents  stated  that  they  could  not  indnce  men 
to  come  to  a  country  where  yellow  fever  prevailed.  The  labor  on  hand  disappeared, 
for,  no  matter  how  comfortably  quartered  nor  how  well  fed,  the  average  man,  either 
white  or  black,  dinlikes  the  idea  of  being  practicallv  a  prisoner  to  such  an  extent 
that  he  takes  the  first  opportunity  to  escape.  As  an  illustration  of  this,  some  of  tbe 
employe&s  maile  the  trip  of  nearly  300  miles  from  L' Argent  to  New  Orleans  in  an 
open  skiff  rather  than  remain  on  the  quarter  boat,  to  which  they  were  practically 
confined.  Such  labor  as  remained  in  Giles  Bend,  where  an  endeavor  to  sink  the  mat- 
tresses  and  cribs  that  had  been  bnilt  was  made,  of  course  struck  for  an  increase  of 
wages,  which,  under  the  circumstances,  was  given. 

On  December  9  the  work  was  inspected  by  the  Mississippi  River  Commission,  and 
on  the  15th  instructions  were  received  modifying  the  project  by  directing  that  a 
standard  revetment  be  placed  between  the  mats  under  the  existing  spurs,  and  direct- 
ing that  no  additional  spurs  in  extension  of  the  improvement  were  to  be  built  until 
authorized  by  the  Commission. 

As  there  was  not  sufUciont  rock  on  hand  to  undertake  this  work,  an  emergency  pur- 
chase of  3,000  tons  was  made.  The  correspondence  incident  to  this  purchase  and  to 
making  arrangements  as  to  time,  manner,  and  ]>lace  of  delivery  occupied  considerable 
time.  To  have  undertaken  to  build  mattresses  until  there  was  a  reasonable  cer 
tainty  of  obtaining  rock  wherewith  to  sink  them  would  have  been  unwise,  so  it  wai 
not  until  January  3  that  construction  was  recommenced  at  1/Argent.  On  that  dati 
the  Natchez  gauge  read  18.6.  On  January  18  the  river  had  risen  to  30.6  on  the  sami 
gauge,  and  had  encroached  on  the  Willow  Bar  to  such  an  extent  as  to  partially  sub- 
merge the  ways.  The  indications  were  that  the  river  would  continue  to  rise,  an^ 
construction  was  therefore  suspended  for  the  season. 

The  current  and  drift  in  Giles  Bend  made  it  impracticable  to  sink  the  mattresaei 
built  between  the  spurs  as  a  continuous  revetment,  bnt  as  continued  oaving  of  tbi 
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nk  Above  Spun  5  and  7  threatened  to  flank  these  spurs  it  was  decided  to  endeavor 
sink  two  sectionB  of  mattress  against  the  bank  immediately  above  them. 
)n  aeconnt  of  the  hifi^h  stage  of  the  river,  it  was  only  after  several  failures  that 
I  leetiona  were  finally  landed  and  placed  in  the  desired  positions,  where  it  was 
ped  they  would  prevent  further  erosion  of  the  bank  between  high  and  low  water. 
Aiwo Motions,  each  containing  16,000square  feet,  were  ballasted  with  rock  and  sunk 
January  31,  on  which  date,  the  Natchez  gau<;e  reading  38.2,  all  work  was  suspended. 
Iier  sections  of  mattress  that  had  been  completed  at  L'Argent  were  towed  down 
I  river  nearly  300  miles,  turned  over  to  and  utilized  for  the  Southport  work  at  the 
per  end  of  New  Orleans  Harbor,  where  sinking  was  in  progress.  I  wish  to  call 
Mcial  attention  to  this,  as  it  is  a  practical  illustration  of  one  of  the  advantages 
iimed  for  the  style  of  mattress  in  use  in  this  district.  With  almost  any  other 
id  of  willow  mattress  it  would  have  been  an  impossibility  to  have  towed  them 
■  looflr  distance  and  tbey  would  have  been  lost. 

Tonsiaering  the  foregoing  general  history  of  the  season's  work,  it  is  not  surprising 
it  the  oost  was  excessive.  In  the  work  of  the  two  previous  seasons,  New  Orleans 
shot  in  1896-97  and  Giles  Bend  in  1897-98,  one  or  two  of  the  conditions  may  have 
m  nnfavorable,  but  in  the  work  just  described  they  were  all  unfavorable. 
kl  I/Ar^ent  %ar,  where  the  mattresses  and  cribs  were  built,  two  sets  of  ways 
le  eonstmcted,  but  on  account  of  scarcity  of  labor  and  high  stage  of  the  river 
fc  one  set  was  used  to  any  ext<^nt.    The  cost  of  these  ways  in  detail  was^ 

10  feet  B.M.  2  by  4  inch  lumber,  at  $9 $23.76 

197  feet  B.  M.  3  by  6  inch  lumber,  at  $9 136.23 

74  feet  B.  M.  miscellaneous  lumber,  at  $9 « 43. 86 

psfonds  9-inch  steel-wire  nails,  at  $1.58 .79 

' pounds  6-inch  steel- wire  nails,  at  $1.48 8.88 

'pounds  4-inch  steel-wire  nails,  at  $1.48 1.48 

Mvand  superintendence 231.39 

iMJstence,  including  service 121.45 

Total 567.84 

lie  L'Arsent  Bar,  where  the  willows  were  cut,  is  not  a  particularly  good  one  on 
ionnt  of  long  haul.  Its  use  was  almost  conipellcd  by  the  high  stage  of  the  river. 
JnCsvorable  wenther  and  suspension  and  recommencement  of  work  also  added  to 
I  eosty  which  was : 

tUng,  loading,  and  unloading $996. 44 

■ling : 593.52 

08  acres  of  land,  at  $1 61.62 

hsistenoe,  includdng  service 548. 00 

Total 2,199.58 

ids  of  brush  and  poles  used  on  mattress 1,275 

Ids  of  brush  and  poles  used  on  cribs 425 

Total 1,700 

It  per  cord  delivered  at  ways $1.29  Alb 

nbe  oomparatively  small  number  of  men  employed,  together  with  the  ciroum- 
beretofore  described,  increased  the  cost  of  subsistence,  which  was: 


yvisions,  including  freight,  ice,  etc $2,779.20 

tfiee 990.96 

Total 3,770.16 

sberof  men  subsisted 9,500 

It  of  raw  ration $0.2925 

ilof  served  ration 3969 

il«f  ration  per  day's  labor  secured 6200 
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The  total  cost  of  coDstracting  tbe  mattretses  and  oribs,  inoladiDg  installatioii, 
bnildiug  ways,  eto.^  wan  $8,612.22,  diyided  as  follows: 

MatiretB. 

44,227  foot  B.  M.  2  by  4  inch  lumber,  at  $9 $398.  CD5 

21.937  feet  B.  M.  3  by  6  inch  lumber,  at  $9 197*    ^ 

8,257  feet  B.  M.  misoellatieous  lumber,  at  $9 29^   ^1 

560  pounds  No.  10  c^alvanized  wire,  at  $1.80 ^^  9q 

1,925  pounds  9-incli  steel-wire  nails,  at  $1.58 SC^.  41 

4,200  pounds  6-inch  steel-wire  nails, at  $1.48 6^«I(j 

l,iiOO  pounds  4-inch  steel- wire  nails,  at  $1.48 1*%.^ 

Miscellaneous,  oils,  fuel,  etc 209.^4 

Labor,  superintendence,  etc 3, 5iMr.<;          /  ^^ 

Snbsistence,  including  service 1,871.70 


Total 6,417.® 


Square  feet  of  mattress  built 122,0(0 

Cost  per  square  foot  at  ways $0.06^S^ 

Cribs. 

880  feet  B.M.  2  by  4  inch  lumber,  at  $9 |7. 

22,226  feet  B.  M.  3  by  6  inch  lumber,  at  $9 200.0bi-<ip\ 

2,960  feet  B.  M.  miscellaneous  lumber,  at  $9 24.2::^  ...^ 

150  pounds  No.  10  galvauized  wire,  at  $1.80 2.71^  ^^% 

2,075  pounds  9- inch  steel-wire  nails,  at  $1.58 32.^"^ 


700  pounds  6iuch  steel-wire  nails,  at  $1.48 lO.S^^^^CO 

Miscellaneous,  oils,  fuel,  etc 100.  OO^Tl^-^O 

Labor,  superintendence,  etc 1,192. 

Subsistence,  including;  service 623. 


Total 2,194. 


Cnbicfeetof  crib  work 84,00O<^^J^ 

Cost  per  cubic  foot  at  ways $0. 02612" -X  ^12 

Willow  brush  and  poles  are  included  in  the  cost  of  labor  and  snbsistence,  as  thco^a"^  ^ftft 
two  items  are  the  principal  expense. 

The  distance  between  where  the  mattresses  and  cribs  were  bnilt  at  L' Argent  an»  ^ci^md 
Giles  Bend,  where  they  were  sunk,  is  only  8  miles.    For  this  reason  no  separate  co^  -^t 
is  given  for  towing,  this  expense  being  included  in  the  cost  of  construction  an^czz?^ 
•inking. 

The  total  cost  of  sinking  the  mattresses  and  cribs  was  $4,414.79,  divided  as  follow—     a: 

Mattress, 


f 


639  tons  rock,  at  $1.64 $1,047. 

Miscellaneous,  oils,  fuel,  etc 400.   6^ 

Labor,  superintendence,  etc 1, 368. 

Subsistence,  including  service .* 714. 

Total 8,53L5^ 

Square  feet  of  mattress  sunk 122,000 

Cost  per  sqnare  foot  in  sink $0. 028^ 

Total  cost  per  square  foot  in  place $0.08159 

CrihH, 

159  tons  of  rock,  at  $1.64 $260.76 

Miscellaneous,  oils,  fuel,  etc 96.00 

Labor,  superintendence,  etc 341.50 

Subsistence,  including  service 186. 00 

Total 883.26 

Cubic  feet  of  cribs  sunk 62, 800 

Cost  per  cubic  foot  to  sink $0. 01672 

Total  cost  per  cubic  foot  in  place $0.05640 
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Tlieae  fi^n^^es  ue  bigh,  but  in  my  opinion  tbe  cribs  tbat  silted  np  and  were  lost  are 
m  proper  charge  against  the  work,  and  their  cost  is  inclnded  in  the  .figures  given. 
CfeiiUing  them,  the  cost  of  cribs  in  place  per  cubic  foot  would  be  $0.042H4. 

Ihuring  the  season  surrevs  were  made  to  ascertain  the  condition  of  tbe  spurs  and 
tte  ehanges  going  on  in  Giles  Bend.  The  extent  of  tbese  surveys  can  best  be  seen 
mm  the  following  summary : 

Length  of  baseline  cnt  ont miles..  8 

Lmgth  of  bank  line  meandered do....  8 

LflDgth  of  offset  or  ordinate  lines  measured do....  10 

Hwnber  of  sections  sounded,  about 75 


Coat  of  labor  and  superintendence $596.42 

BBbaiatenoCy  including  service 164.00 


Total 760.42 

Delivery  of  tbe  long-delayed  rock  commenced  in  March,  and  at  date  of  this  report 
IL130.52  tons  delivered  on  Government  barges  at  Vidalia,  La.,  hud  been  towed  to 
Wes  Bend  and  unloaded  on  the  bank  for  use  when  required  for  bank  protection 


Tbe  towing  has  all  been  done  by  one  small  tug,  tbe  Tilda,  which  bas  made  the 

Mnarkable  record  of  moving  this  amount  of  rock  18  miles  upstream  during  high 

isker  without  accident  or  miHhap. 

'    At  close  of  this  report,  so  lar  as  can  be  seen  at  the  present  stage  of  the  river,  no 

Mterial  change  has  occurred  in  that  portion  of  the  bank  protected  by  spurs.    At 

Eiwer  end  of  Giles  Bend,  near  the  end  of  the  spur  levee  on  Cowpen  Neck,  caving 
een  very  active,  and  it  is  quite  probable  that  the  outer  end  of  the  levee  will  be 
bed  before  the  high  water  of  1900.    The  plant  is  in  lying-up  quarters  and  in 
^|^9HulinesB  for  a(*tive  work  when  the  river  falls  sufficiently.    About  3,000  tous  more 
:lRMk  is  to  be  delivered  during  tbe  month  of  August,  when  it  is  hoped  to  save  an  extra 
kiiidhng  of  this  amount  by  unloading  it  directly  from  the  barges  on  the  mattress  or 
~^  ~  paving.    Some  other  material,  in  tbe  way  of  lumber  and  wire  nails,  is  also  on 


Assistant  Engineer  E.  B.  Geddes  has  been  resident  on  the  work,  and  as  heretofore 
rendered  the  most  valuable  services  during  the  unfavorable  conditions  under 
Vliieh  tbe  work  was  prosecuted. 

Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas,  ABsUiant  Engineer, 

L   M^.  Gbo.  McC.  Derby, 

Citrpe  of  Engineers,  U.  8,  A, 


Appendix  4  E. 

OV  MR.  H.  8.  DOUGLAS,  ASSISTANT  ENGINEER,  IN  LOCAL  CHARGE  OF  IMPROY- 

ING  HARBOR  AT  NEW  ORLEANS,   LA. 

New  Orleans,  La.,  May  1, 1899, 

M  Iliftvetbe  honor  to  submit  the  following  report  on  the  work  of  improving 
ikarbor  at  New  Orleans,  La.,  for  the  period  from  May  1, 1898,  to  date : 
I  date  of  last  report  the  condition  of  the  work  done  in  previous  years  was  gen- 
'good.  A  project  for  the  protection  of  the  bank  at  Algiers  Point,  by  submerged 
spur  dikes,  had  been  approved.  This  project  provided  that  the  interval 
the  spurs  should  be  about  450  feet;  that  the  foundation  mattress  should  be 
^  W  400  feet,  and  tbat  where  the  slope  of  the  bank  between  spurs  exceeded  2^  to  1, 
IMort  buttress  spurs,  built  of  two  cribs  without  a  foundation  mattress,  should 
Bd«  The  general  methods  of  construction  were  the  same  as  in  previous  years. 
ig  the  season  of  1897-98  no  construction  was  undertaken,  as  all  of  the  avail- 
plant  of  the  district  was  engaged  on  bank  protection  work  in  Giles  Bend, 

lent  of  the  harbors  at  Natchez,  Miss.,  and  vidalia.  La. 
high-water  period  of  1898  was  utilized  in  putting  the  plant  in  order  and  in 
_  UTMigements  to  obtain  the  necessary  material  for  spur-dike  construction. 
fefttnre  was  the  purchase  of  8,238  tons  of  brick  as  a  substitute  for  rock  in 
^  Ig  the  mattresses  and  cribs. 
iA«giwt2D,  although  the  river  was  unusually  high  for  the  season,  it  was  decided 
oonstnietton.    Accordingly  the  quarter  boat  Gamma,  with  two  barges 
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of  material  and  the  pnmp  boat,  left  the  (Jovenimeiit  depot  in  tow  of  the  togs  €hm- 
eral  Com$tock  and  Tilda  for  Cow  pen  Bend,  immediately  above  Natehes,  where  it  had 
been  decided  to  build  the  mattresses  and  cribs.  There  were  seToral  reasons  for 
select! n)?  a  location  so  far  up  the  river.  The  plant  was  limited,  uid  as  it  had  been 
decided  to  carry  on  both  the  New  Orleans  Haroor  and  Natohes  Harbor  works  simnl- 
taneoiiHly,  it  was  necessary  to  keep  the  two  works  close  enoogh  together,  so  that  the 
deficiencies  of  one  work  could  be  quickly  supplied  from  the  other.  There  was  also 
the  advantage  of  both  being  immediately  under  the  supervision  of  the  aasiittani 
engineer.  Another  reikson  was,  that  from  exi>erience  in  the  past  it  was  known  that 
below  Ked  Kiver,  in  the  summer  and  early  fall,  labor  is  scarce,  while  in  the  vicinity 
of  Natchez  there  is,  or  was,  a  local  labor  force  of  aboot  200  men  that  coold  be  had. 
Northern  labor  does  not  commence  to  come  south  before  October  1,  and  not  then  if 
there  is  any  prevailing  sickness  and  quarantines.  As  matters  turned  out,  this  locti 
labor  was  all  we  ever  had,  and  it  is  probable  that  had  the  work  been  located  farther 
down  the  river,  say  in  the  vicinity  of  Bay  on  Sara  or  Baton  Koage,  nothing  would 
have  be<'n  accomplinhed. 

The  plant  arrived  at  Cowpen  Bend  on  August  26,  and  construction  of  ways  wis 
immediately  commenced.  Labor  was  exceedingly  scarce,  and  it  was  not  until  August 
29  that  siitiicient  men  were  available  to  commence  cutting  willows,  to  say  nothiog 
of  commencing  mattress  and  crib  construction.  Meanwhile  yellow  fever  had  deveU 
oped  in  New  Orleans,  and  on  account  of  quarantine  restrictions  the  situation  had 
become  complicated  and  uncertain.  I  proceeded  to  Vicksburg,  tad  after  a  confer- 
ence  with  the  otlioer  in  charge  it  was  decided  that  in  view  of  the  uncerteinty  of  the 
situation  and  the  scarcity  of  labor  it  was  inexpedient  to  attempt  to  push  construc- 
tion on  New  Orleans  Harbor  until  the  conditions  had  further  developed.  Accord- 
ingly the  small  force  that  had  with  difficulty  been  accumulated  were  transferred  to 
the  willow  bar,  just  below  L'Argent  Landing,  to  build  mattresses  uid  cribs  for  the 
Giles  Bend  spur  dikes.  A  few  men  were  retained  at  Cowpen  Bend  to  extend  the 
ways  as  the  river  fell,  to  build  a  third  set  of  ways,  construct  frames,  and  otherwise 
have  everything  in  readiness  to  push  construction  to  the  limit  whenever  the  condi- 
tions permitted.  Instead  of  the  sitnation  improving,  it  grew  steadily  worse,  and  o 
October  4  all  work  was  suspended. 

As  stated,  the  plant  was  insufficient  to  carry  on  two  works  to  advanti^ge,  thi 
insufficiency  being  especially  marked  in  the  matter  of  steam  craft.    For  this  reasoi 


the  steamer  Thonnu  li,  Florence  was  temporarily  transferred  to  the  works  of  improve 
ment  under  my  local  charge.     She  arrived  at  Cowpen  Bend  on  August  31.    Oa 
September  10  she  was  sent  to  New  Orleans  to  tow  up  oarges  loaded  with  additional 
material  for  the  works.    While  on  her  way  back,  quarantine  was  declared,  and  it 
was  not  certain  that  the  Florence  would  be  ))ermitted  to  return.    This  was  one  of  the 
unnierouH  reasons  why  it  was  not  practicable  to  build  mattresses  and  cribe,  as  there 
was  no  boat  available  for  towing  them  to  New  Orleans.    I  fina^y  suooeeded  in 
obtaining  permission  for  the  Florence  to  return  with  her  tow,  and  after  a  slight 
detention  m  quarantine,  she  arrived  in  Cowi>en  Bend  on  October  L    Negotiations 
were  also  opened  with  the  health  officials  with  a  view  to  haying  a  representative 
placed  on  the  Florence  to  see  that  their  regulations  were  observea  and  permit  her  to 
tow  to  and  from  New  Orleans.    These  negotiations  promised  success,  when  suddenly, 
on  October  7,  yellow  fever  developed  in  Natchez.    This  practically  put  a  stop  to 
everything.    During  the  year  1897  public  transportation  and  communication  were 
greatly  hampered  by  quarantines;  but  in  1898  they  were  practically  stopped.    For  a 
considerable  period,  perhaps  ten  days,  even  the  mail  service  was  suspended.    The 
difficulty  of  obtaining  supplies  and  material  might  have  been  overcome  oy  the  United 
States  establishing  their  own  means  of  transportation,  but  laborers  will  not  come  to 
a  country  where  they  can  not  go  where  they  please.    Even  if  laborers  are  obtained 
by  offering  high  wages,  furnishing  transportation,  etc.,  they  will  not  remain  on  the 
works  any  length  of  time,  because  they  must  of  necessity  be  confined  to  a  desolate 
willow  bar,  and  can  not  go  and  come  at  will  from  the  nearest  town  or  settlement. 
I  have  enlarged  somewhat  on  this  subject  because  the  temporary  suspension  of  work 
on  New  Orleans  Harbor  was  a  matter  of  public  and  unfavorable  comment.    This  is 
because  the  distinction  between  impracticable  and  impossible  is  not  generally  under- 
stood.   Few  things  are  impossible,  while  many  are  impracticable.    By  the  expendi- 
ture of  large  sums  of  money  men  could  have  been  obtaine<l  and  supplied  so  that  work 
would  not  have  been  suspended.    Did  the  emergency  justify  thisf    I  think  not. 
Therefore  it  was  impracticable.    It  is  generally  regarded  as  impracticable  to  under- 
take bank  protection  during  high  water,  but  it  is  not  impossible. 

To  state  the  case  briefly,  from  September  8  to  November  4,  practically  two  months. 
all  work  was  suspended.  On  November  4  the  situation  had  so  far  improved  that  I 
decided  to  recommence  work,  and  from  that  day  until  stopped  by  h^^h  water,  on 
January  18,  construction  of  mattresses  and  cribs  was  pushed  as  rapidly  as  possible. 
Continued  scarcity  of  labor  and  heavy  rains  interfered  greatly  with  the  vrork  and 
increased  its  cost. 
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CoDBidering  the  lateneM  of  the  season  it  was  reasonably  certain  that  it  wonld  be 
ipoesible  to  build  all  of  the  eleven  spar  dikes  projected  for  the  Algiers  Point.  It 
IS  therefore  decided  to  complete  Nos.  12, 13, 14, 15, 16,  and  17,  covering  that  portion 
the  bank  where  work  was  considered  the  most  urgent.  At  its  meeting  in  December 
e- Mississippi  River  Commission  transferred  $12,000  from  the  Algiers  Point  work 
the  protection  of  the  upper  end  of  the  Carrollton  Bend,  now  known  as  Southport. 
le  pro1ecte<l  work  consisted  of  additional  mattresses  between  spurs  3  and  4,  around 
d  under  the  lon^  railroad  wharf.  This  was  additional  work  that  had  not  been 
ntemplated,  but  it  was  completed,  except  the  mattressing  under  the  wharf,  which 
aid  not  be  placed  on  account  of  high  water. 

On  Novemoer  17  construction  of  mattresses  was  so  far  advanced  that  it  was 
cided  to  commence  towing  them  to  New  Orleans.  Experience  had  proved  that 
e  steamer  Florence  was  not  adapted  for  this  pnrpose,  so  the  stem-wheel  tow- 
at  Belle  Prince  was  chartered  and  a  double  crew  placed  on  her.  She  left  with  her 
st  tow,  consisting  of  1^0,000  square  feet  (2f  acres)  of  mattresses,  on  November  18. 
1  the  day  following  the  quarter  boat  Gammaf  in  tow  of  the  Tilda,  was  dispatched 
New  Orleans  to  organize  a  force,  load  rook,  and  make  preparations  for  sinking 
e  spurs.  She  arrived  on  November  22.  In  the  meanwhile  the  Belle  Prince  was 
kking  slow  progress  with  her  tow  and  the  Tilda  was  sent  to  help  her.  The  tow 
rived  on  November  28  after  a  stormy  experience.  As  the  owner  of  the  Belle  Prince 
id  that  his  boat  would  have  to  go  on  the  dock  for  repairs,  the  Tilda  was  dispatched 
Natchez  November  30  with  the  intention  of  having  her  help  the  Florence  down 
ith  the  next  tow.  In  the  meanwhile  the  owner  of  the  Belle  Prince  decided  he  could 
ake  another  trip,  and  the  boat  returned  to  Natchez  on  December  2  and  left  the 
ixt  day  with  a  tow  containing  252,864  cubic  feet  of  cribs. 

The  Tilda  thus  being  absent,  the  tug  Baton  Rouge  Belle  was  chartered,  and  on  Decem- 
r  3  the  plant  was  moved  to  Algiers  Point.  On  December  7  the  barees  were  swung 
to  position  for  sinking  on  Spur  No.  15.  The  first  mattress  was  sunk  on  December 
ind  the  last  crib  placed  .Tanuary  17,  the  actual  working  time  being  35  days.  The 
iking  could  have  been  done  in  less  time  but  for  the  failure  of  tows  to  arrive  when 
eded.  The  total  (|uantity  of  mattresses  placed  on  the  six  spurs  was  360,000  square 
-•t,  and  of  cribs,  586,800  cubic  feet. 

On  December  7  the  Tilda,  after  assisting  the  Belle  Prince  as  far  as  Bayou  Sara, 
turned  to  ^ew  Orleans,  and  the  services  of  the  chartered  tu^  were  dispensed  with. 
1  December  24  the  owners  of  the  Belle  Prince  withdrew  their  boat,  and  the  experi- 
ee  of  towing  the  mattresses  and  cribs  with  a  stem-wheel  boat  having  been  rather 
scouraging,  it  was  decided  to  place  double  crews  on  the  Qovernment  tugs  General 
tmstock  and  Tilda  and  put  them  on  the  long-distance  towing.  Accordingly,  the 
g  Baton  Rovtje  Belle  was  again  chartered  for  local  work  in  sinking  the  mattresses 
d  cribs  and  the  Tilda  sent  up  to  Cowpen  Bend  for  a  tow.  The  two  Government 
gs  continued  on  this  service  until  January  28,  when  the  last  tow  of  mattresses 
rived,  and  the  services  of  the  chartered  tug  were  again  dispensed  with. 
The  foregoing  facts  will  serve  to  explain  why  the  cost  of  work  during  the  past 
sison  has  been  unusually  great.  A  constant  endeavor  was  made  to  systematize  the 
)rk,  and  this  endeavor  was  persistently  defeated  by  circumstances  beyond  control. 
>t  the  least  of  these  was  sickness  among  the  employees.  At  one  time  the  hospital 
Natchez  was  so  filled  with  our  sick  men  that  they  could  scarcely  be  accommodated. 
Ways, — Three  sets  of  ways  were  built  in  Cowpen  Bend,  partly  with  a  view  to 
creasing  the  len<{th  of  haul  for  the  willow  brush,  and  partly  to  push  the  work  as 
pidly  as  possible  when  sufficient  labor  could  be  obtained.  At  no  time,  however. 
M  the  force  large  enough  to  work  all  three  sete  of  ways  to  advantage.  The  natural 
kuk  of  the  river  in  front  of  the  willow  bar  was  abrupt,  instead  of  the  usual  flat 
>pe,  and  a  considerable  amount  of  grading  was  necessary  to  obtain  ways  with  a 
mciently  flat  slope.    This  increased  the  cost,  which  in  detail  was: 

.880  feet  B.  M.,  3  by6  inch  lumber $260.11 

lOOfeet  B.  M.,  miscellaneous  lumber 70.00 

LOO  pounds  6-inch  steel  wire  nails 20. 72 

kbor,  superinteudeuce,  etc 720. 10 

ibaistence 360.00 

Total 1,430.83 
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WiUoufi.—JleAYy  rains  made  the  roads  over  the  willow  bar  very  heavy  and  neees- 
ritated  a  great  deal  of  work  in  the  way  of  corduroying.  Stalled  tearos,  which  bid 
to  be  nnloaded  and  reloaded,  were  of  frequent  occurrence,  and  as  a  natural oodm* 
quence  the  quantity  of  willows  per  load  were  decreased  and  the  cost  increased. 

Cutting,  hauling,  etc $7,076.62 

Subsistence,  including  service 1,9J»8.90 

About  1&5. 77  acres  laud,  at  $1 165.77 

Total 9,241.29 

Number  cords  willows  and  poles  used 7,825 

Cost  per  cord  delivered  at  ways $1.1800 

Cost  per  cord  towing  to  New  Orleans 0.5831 

Cost,  delivered  at  New  Orleans 1.7631 

Subsistence, — The  cost  of  subsistence  while  building  the  mattresses  and  cribs  wm 
increased  ]>y  the  two  months'  practical  suspension  of  work,  during  which  time  a  small 
force  had  to  be  retained,  and  by  the  ditticulty  and  expense  of  getting  supplies,  when 
the  regular  m<'auH  of  transportation  were  not  available. 

Provisions,  including  freight,  ice,  etc .• $7,759.6B 

Service 2,137.47 

Total 9,897.12 

Number  of  men  subsisted 24,800 

Cost  of  raw  ration $0.3129 

Cost,  served $0.3990 

Cost  per  day  labor  secured $0.5200 

Consinict ion, —The  total  cost  of  constructing  the  matrcsses  and  cribs,  including 
installation,  building  ways,  expense  while  work  was  suspended,  etc.,  was  $34,971.25, 
divided  as  follows : 

Mattresses, 

11,164  feet  B.  M.,  miscellaneous  lumber $111.64 

162,781  feet  B.  M.,  2  by  4  inch  lumber 1,383.64 

66,190  fe^t  B.  M.,3by  6inch  lumber 628.80 

4  800  pounds  9-inch  steel  wire  nails,  at  $1.58 75. 84 

13,200  pounds  6-iuch  steel  wire  nails,  at  $1.48 195.36 

2,500  pounds  4-inch  steel  wire  nails,  at  $1.48 *. 37. 00 

3,000  pounds  No.  10  galvanized  wire,  at  $1.80 54.00 

Miscellaneous,  oils,  fuel,  etc 593. 44 

Subsistence,  including  service 5,924  85 

Labor,  superintendence,  eto 13,017.53 

Total 22,022.10 

Total  square  feet  of  mattress  built 472.  500 

Cost  per  square  foot  for  constructing $0. 0466 

Cribs, 

11 ,163  feet  B.  M.,  miscellaneous  lumber $111. 68 

145, 625  feet  B.M.,  3  by  6  inch  lumber 1,382.44 

7,800  pounds  9-inch  steel  wire  nails,  at  $1.58 123.  24 

2,400  pounds  6-inch  steel  wire  nails,  at  $1.48 35.52 

1                    1,000  pounds  No.  10  galvanized  wire,  at  $1.80 18.00 

Miscellaneous,  oils,  fuel,  etc 419.67 

SubsiHtence,  including  service 3,340.00 

Labor,  superintendence,  etc 7, 518. 65 
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J  Total 12,949.15 

Total  cubic  feet  of  cribs  built 586,800 

Cost  per  cubic  foot  for  oonstructiou $0. 0220 

Towing. — The  cost  of  towing  the  cribs  and  mattresses  to  New  Orleans  was  excessive, 
from  a  variety  of  reasons.    During  the  entire  period  that  towing  was  in  progress  the 
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itther  was  either  stormy  or  fo^gy.  and  the  boate  were  compelled  to  so  to  the  bank 
th  their  tows.  The  Belle  Prince,  leaving  Cowpen  Bend  on  the  morning  of  Novem- 
r  IB,  did  not  arrive  at  New  Orleans  nntil  the  evening  of  the  28th,  requiring  two 
Ddied  and  forty-eight  honrs  to  make  270  miles  downstream,  but  little  over  1 
leperhonr.  The  actual  time  the  boat  was  underway  was  eighty- six  hours, 
at  the  rate  of  3.1  miles  per  hour.  Some  apprehension  has  beeu  expressed  about 
)  mattrvsaeB  being  able  to  withstand  accidents  incidental  to  towing.  On  Novem- 
*  23»  while  en  route,  the  machinery  of  the  Belle  Prince  became  disabled.  The  report 
the  maater  of  the  boat  states  that  the  tow  was  turned  loose  and  ''rolled,''  as  he 
ireased  it,  the  full  length  of  Mulatto  Hend.  He  verbally  informed  me  that  at 
W8  portions  of  the  mattresses  were  pushed  out  high  and  dry  on  the  bank  and 
kfcgcld  over  projecting  points.  The  tow  wan  Hnally  caught  and  landed  by  the  tug 
U  ff.  JVood  at  Mulatto  Point.    Notwithstanding  this,  and  weather  so  stormy  that 

ateamer  did  not  venture  out,  the  mattresses  arrived  safely  at  New  Orleans  and 
re  sunk  without  having  to  be  extensively  repaired.  No  further  proof  of  the  sea- 
rthiuees,  if  I  may  so  express  it,  of  the  mattresses  seems  to  be  necessary. 
hiring  the  towing  the  must  rapid  trip  made  was  by  the  tug  General  Cometook.  She 
t  Cowpen  Bend  on  January  12,  at  6  a.  m.,  with  60,000  square  feet  of  mattress,  and 
ided  at  New  Orleans  at  4  a.  m.  on  the  morning  of  January  15,  the  total  time  being 
booTM,  or  at  the  rate  of  3. 8  miles  per  hour,  including  one  stop  for  coal. 
*>om  the  experience  gained  during  the  past  season  in  towing  it  would  seem  that 
tter  reanlts  are  obtained  with  tugs  than  with  stern- wheel  boats,  but  1  am  not  pre- 
red  to  express  a  final  opinion  on  this  subject  until  more  extended  experience  has 
BB  had.  My  reasons  for  this  are  that  the  BcUe  Prince  running  time  was  but  86 
ma,  and  she  brought  down  120,000  square  feet  of  mattrenses.  The  Comelock 
mght  down  60,000  square  feet  of  mattress  in  70  hours.  The  total  cost  of  the  Belle 
knee  was  about  $60  per  day  of  24  hours.  The  total  cost  of  the  Comatock  was  about 
r  per  day  of  24  hours.  By  a  rough  calculation  it  will  be  seen  that  on  the  basis  of 
imiDg  time  the  cost  of  towing  down  120,0(K)  siiuare  feet  with  the  Belle  Prince  was 
10,  while  the  cost  of  60,000  square  feet  with  the  Comstock  was  $111,  the  ditterence 
log  slight.  Probably  the  best  results  would  be  obtained  with  a  tug  of,  say,  double 
6  power  of  the  Comatock,  which  could  handle  as  large  a  tow  as  the  Belle  Prince, 
eh  a  boat  would  not  have  to  go  to  the  bank  in  stormy  weather,  but  only  in  case 

fog. 

rhree  boate  were  engaged  in  the  towing — the  chartered  steamer  Belle  Prince  and 
e  two  Government  tugs  General  Comstock  and  Tilda,  and  the  total  cost  was  $4,553.21, 
rided  as  follows : 

»/fe Pnacf , 37  days $2,228.55 

ig  General  Coin«/ocib,  31  days 1,152.62 

ig  IlWa,  30  days .* 1,172.04 

Total 4,553.21 

Total  cost  of  towage  with  the  Belle  Prince  was: 

r  square  foot  of  mattress $0.00721 

ir  enbio  foot  of  crib $0.00351 

rhe  cost  of  towage  with  tugs  Comstock  and  Tilda  was: 

r  square  foot  of  mattress $0. 00624 

r  cubic  foot  of  crib $0.00174 

[lie  average  cost  of  towage  from  Cowpen  Bend  to  New  Orleans  was: 

r  square  foot  of  mattress $0. 00652 

rcabicfoot  of  crib $0.00250 

inking. — While  the  cost  of  the  work  up  to  the  time  of  the  arrival  of  the  mattresses 
I  oribs  at  New  Orleans  was  exceHnive  the  same  can  not  be  said  of  the  most  diffl- 
t  portion  of  the  work,  that  of  ballasting  and  sinking  in  the  denired  position.  As 
I  work  was  not  commenced  until  December  3,  long  after  the  yellow-fever  scare  had 
•ided,  labor  was  plentiful  and  efficient.    The  weather  was  good  for  the  season  of 

year  and  no  serious  mishaps  or  accidents  occurred. 

M  before  stated,  the  quarter  boat  Gamma  was  used  to  quarter  the  force  engaged  in 
cing  the  mattresses  and  crihs,  and  while  the  Government  tugs  were  engaged  on 

loug-distance  towing  the  Baton  Rouge  Belle  was  chartered  to  handle  tne  plant 
[  place  the  mattresses  and  cribs  between  the  lowering  barges.  Notwithstanding 
i  the  exigencies  of  the  services  necessitated  the  employiueiit  of  comparatively 
cperienced  men,  the  sinking  was  prosecuted  to  the  best  advantage  and  in  an 
nomieal  manner,  serving  to  offset  to  some  extent  the  excessive  cost  of  towage  and 
■traetlon. 


3630      REPORT  OF  THE  CHIEF  OF   ENGINEBRS,  U.  8.  ARICT. 

The  ooBt  of  subsistence  for  the  Algiers  Point  work  wm: 

}  Provisions, including  ice I $ly686.1S 

^  Service 429.50 


Total 2,015.e8 

Number  of  men  subsisted 6,075 

Cost  of  raw  ration $0.2611 

Cost  served $0.3318 

Cost  served  per  day  labor  secured $0.4662 

The  first  mattress  was  sunk  on  December  8,  and  all  work  on  the  six  spurs  and  two 
buttresses  completed  January  23,  the  actual  working  time  being  35  daya,  and  the 
0O8t  for  labor  and  material  $16,492.92. 

The  total  cost  per  square  foot  of  mattress  in  place  was  $0.07702,  divided  as  follows: 

Construction  at  Cowpen  Bend $0.04660 

Towinjj,  Cowpen  Bend  to  New  Orleans 00652 

Ballasting  and  sinking  into  position 02390 

Total.... OT702 

Total  cost  per  cubic  foot  of  cribs  in  place  was  $0.03790,  divided  as  follows: 

Construction  at  Cowpen  Bend $0.02200 

Towing,  Cowpen  Bend  to  New  Orleans 00250 

Ballasting  aud  sinking  into  position 01340 

Total 03790 

As  it  has  been  customary  to  give  details  of  the  several  spnrs/I  will  oontinae  to  do 

80. 

SPUR  NO.  15. 

The  plant  was  placed  into  position  December  7,  and  the  foundation  mattress  sunk 
the  next  day.  The  last  crib  was  sunk  on  December  14.  The  dimensions  of  the  mat- 
tress were  150  by  400  by  2^  feet. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 294.11 

Tons  of  brick  used 83.12 

Pounds  ballast  per  square  foot  to  sink 12.57 

The  dimensions  of  the  cribs  were : 

Crib  No.  1,  24  by  56  by  6  feet. 
Crib  No.  2,  80  by  48  by  6  feet. 
Crib  No.  3,  144  by  40  by  6  feet. 
Crib  No.  4,  220  bv  32  by  6  feet. 
Crib  No.  5,  268  by  24  by  6  feet. 
Crib  No.  6,  342  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur 179,328 

Cords  of  willows  and  poles  used 879 

Tons  of  rock  used 127.8 

Tons  of  brick  used 897.75 

Pounds  ballast  per  cubic  foot  to  sink 5.86 

SPUR  NO.  14. 

The  plant  was  swung  into  position  December  15,  the  mattress  sunk  on  the  17th, 
and  the  last  crib  on  the  20th.  The  dimensions  of  the  mattress  on  this  and  all  the 
gpurs  were  the  same — 150  by  400  by  2^  feet. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 251.11 

Tons  of  brick  used 201.14 

Pounds  ballast  per  square  foot  to  sink 15.07 
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The  dimenaioiis  of  the  eribs  were: 

Crib  No.  1, 106  by  82  by  6  feet. 
Crib  No.  2, 178  by  24  by  6  feet. 
Crib  No.  3,  287  by  16  by  6  feet. 

Cobio  feet  of  cribs  in  spnr 73,536 

Cords  of  willows  and  poles  osed 360 

Tons  of  rock  nsed 148.67 

Tons  of  brick  used 162.97 

Poonds  ballast  per  cqbic  foot  to  sink 8.68 

SPUR  NO.  16. 

The  plant  was  swnn^  into  position  December  26,  and  the  foundation  mattress  sunk 
on  the  28th.  Owing  to  the  nonarrival  of  the  tow  of  cribs  for  this  sp'nr  the  plant 
^as  then  moved  to  Spar  17,  and  again  swung  into  position  on  No.  16  on  January  3 
and  the  last  crib  sunk  on  January  4. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  nsed 627 

Tons  of  rock  nsed 233.2 

Tons  of  brick  nsed , 191.7 

Pounds  ballast  per  square  foot  to  sink '. 14.11 

The  dimensions  of  the  cribs  were: 

Crib  No.  1,  200  by  24  by  6  feet. 
Crib  No.  2,  300  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur 57,600 

Cords  of  willows  and  poles  used 282 

Tons  of  brick  need 276.28 

Pounds  ballaat  per  oubio  foot  to  sink 9.59 

8PUB  NO.  17. 

The  plant  was  swung  into  position  on  December  29,  and  the  mattress  sunk  on 
the  30th.    The  last  crib  was  placed  January  2. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 179.59 

Tons  of  brick  used 197.62 

Founds  ballast  i>er  square  foot  to  sink 12.57 

The  dimensions  of  the  oribs  were: 

Crib  No.  1, 38  by  40  by  6  feet. 
Crib  No.  2, 150  by  32  by  6  feet. 
Crib  No.  3, 222  by  24  by  6  feet. 
Crib  No.  4, 300  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur ; 98,688 

Cords  of  willows  and  poles  used 484 

Tons  of  rock  used 131.27 

Tons  of  brick  used 261.35 

Pounds  ballast  per  cubic  foot  to  sink 7.96 

SPUR  NO.  13. 

The  plant  was  placed  into  position  on  January  9,  and  the  mattress  sunk  on  the 
10th.  Owing  to  the  uonarriTal  of  a  tow  of  cribs  the  plant  had  to  be  moved  to  Spur 
No.  12,  and  was  returned  to  Spur  No.  13  on  January  15.  The  last  orib  was  sunk  on 
January  20. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used , 241.70 

Tons  of  brick  used 83.25 

Pounds  ballast  per  square  foot  to  sink 10.83 
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The  dimeoBioDS  of  the  oribs  weres 

Crib  No.  1, 200  by  32  by  6  feet. 
Crib  No.  2, 247  by  24  by  6  feet. 
^  Crib  No.  3, 327  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur 105^880 

Cords  of  willows  and  poles  used 516 

Tons  of  rock  used 123.19 

Tons  of  brick  used 217.58 

Pounds  ballast  per  cubic  foot  to  sink ..••..•       6.47 

fjl  SPUR  NO.  12. 


I 
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The  plant  was  swunf^  Into  position  on  January  11,  the  foundation  mattress  sank 
the  next  day,  and  the  last  crib  was  placed  January  17. 

if.  Square  feet  in  mattress 60,000 

•\  Cords  of  willows  and  poles  used 626 

Tons  of  rock  used 214.13 

Tons  of  brick  used 167.49 

Pounds  ballast  per  square  foot  to  sink 12.62 

The  dimensions  of  the  eribs  were: 

Crib  No.  1, 56  by  32  by  6  feet. 
Crib  No.  2, 154  by  24  by  6  feet. 
Crib  No.  3,  210  by  16  by  6  feet. 
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I  Cubic  feet  of  cribs  In  spurs 55^068 

i  Cords  of  willows  and  poles  used 260 

j  Tons  of  rock  used 102.90 

Tons  of  brick  used 129.10 

Pounds  ballast  per  cubio  foot  to  sink 7.99 

i  BUTTRSSSES. 

f 

;i 

According  to  the  project,  the  only  places  where  the  buttress  spurs  were  indicated 
,j  was  between  Spurs  12  and  13,  and  lb  and  17.    The  river  was  rising  »nd  haste  was 

necessary,  if  the  niattrosses  already  built  for  the  work  at  Southport  were  to  be  suc- 
cessfnll y  sunk.  It  WiV»  therefore  decided  to  place  but  two  of  the  buttresses  and  leave 
the  location  of  the  others  to  be  determined  after  the  completed  spurs  had  stood  the 
test  of  one  high  water. 

Two  buttress  spurs  were  built ;  one  150  feet  below  Spur  12  and  parallel  to  it,  and  the 
other  96  feet  below  Spur  16  and  parallel  to  it.  In  construction  they  were  precisely 
alike,  and  consisted  of  a  foundation  crib  120  by  28  by  7  feet,  sunk  at  a  sufficient  dis- 
tance from  the  low-water  mark  to  permit  the  sinking  of  a  top  crib  100  by  16  by  6  feet, 
in  such  manner  that  for  60  feet  it  lay  on  top  of  the  lower  crib,  and  the  remaining  4^ 
feet  reached  to  low- water  mark.  In  the  case  of  the  two  buttresses  the  foundation 
crib  in  each  case  was  an  old  condemned  barge,  which  was  prepared  by  placing  timbers, 
properly  braced,  on  the  sides  and  projecting  3  feet  below  the  bottom.  These  tiubera 
were  intended  to  jirevent  the  barp:e  slipping  down  the  bank.  Other  timbers  were 
fastened  to  the  inner  bulkheads  and  allowed  to  project  3  feet  above  the  deck.  These 
were  to  prevent  the  t«»p  crib  from  slipping.  The  reason  why  barges  were  nsed  for  the 
foundation  crib  was  that  the  two  old  and  worthless  barges  were  on  hand  and  by 
using  them  the  expense  of  building  a  bottom  crib  of  willow  brush  was  avoided. 

The  buttress  below  Spur  12  required  119  tons  of  ballast,  of  which  95  tons  were 
required  for  the  barge  and  24  tons  for  the  willow  crib.    For  the  buttress  below  Spur 
I  16,  138  tons  of  ballast  was  required,  94  tons  on  the  barge  and  44  tons  on  the  crib. 

The  last  buttress  was  completed  on  January  23,  and  preparations  for  the  South- 
port  work  were  immediately  commenced. 

•  SOUTHPORT  WORK. 

In  1891-92  and  1893  bank-protection  work  in  i,he  Carrollton  Bend,  of  which  South- 
port  forms  a  part,  had  been  done.  Changes  in  the  line  of  the  wharf  front  and  a  email 
cave  at  the  lower  end  rendered  further  work  necessary.  The  past  season's  work 
consisted  in  placing  112,500  square  Teet  of  mattress  along  the  front  and  lower  end  of 
the  Yazoo  and  Mississippi  Valley  Railroad  wharf,  between  Spurs  3  and 4.  The  project 
contemplates  covering  the  bank  under  the  wharf  with  mattress  work,  bnt  this  ooald 
not  be  done  on  account  of  the  high  stage  of  the  river. 

On  January  2^  the  plant  was  transferred  from  Algiers  Point  to  Sonthport,  and 
on  the  next  day  the  sinking  of  mattressea  commenced.    The  first  mat  sank  mm  A 
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unall  affair,  bnilt  especially  to  fit  in  at  the  lower  end  of  the  wharf.  Its  dimensionB 
97ere  loO  feet  long  on  one  etige,  200  feet  long  on  the  other,  and  60  feet  wide.  The 
>ther  work  conHisted  of  a  strip  of  mattress  lUO  feet  wide  and  1,020  feet  Ion*:,  extend- 
ing along  the  wharf  front  from  74  feet  below  the  center  line  of  Spur  3  to  the  center 
Line  of  (Spur  4.  High  stage  of  the  river  and  heavy  drift  interfered  greatly  with  the 
work,  which  was  not  completed  until  February  3,  the  actual  working  time  being 
Bight  days. 

The  total  cost  of  sinking  the  mattress  at  Southport  was  $2,814.77,  or  at  the  rate  of 
$0.02502  per  square  foot  of  mattress  in  place. 

The  total  field  cost  of  the  Souihport  work  was  $8,790.77,  divided  as  follows: 

Construction  at  Cowpen  Bend $5,242.50 

Towing,  Cowpen  Bend  to  New  Orleans 733.50 

Ballasting  and  sinking  into  position 2,814.77 

Total ;    8,790.77 

Sqnare  feet  of  mattress 112,500 

Cost  per  square  foot  in  place $0.07814 

The  work  of  the  season  was  closed  February  4,  the  force  disbanded,  and  the  plant 
removed  to  the  Government  depot.  Mr.  J.  R.  Allen,  United  States  overseer,  has 
had  immediate  charge  of  the  sinking  of  the  mattresses  and  cribs  in  New  Orleans 
Harbor  during  the  past  season,  and  as  will  be  seen  from  the  cost  of  this  portion  of 
the  work,  has  acquitted  himself  in  a  manner  that  would  have  been  creditable  to 
one  of  long  experience.  It  is  especially  so  for  his  first  season  on  work  of  this 
character. 

Caving  banks, — During  the  past  year  caving  of  the  bank  has  occurred  at  Southport 
and  im  the  Third  district  reach.  The  first  cave  at  Southport  was  a  small  matter,  and 
oonsisteil  of  the  slipping  out  of  the  box  levee  built  by  the  railroad  authorities  to 
protect  their  freight  yard.  The  oave  was  about  50  feet  long  and  was  at  the  point 
where  the  box  levee  joined  the  railroad  wharf  on  the  lower  end.  The  cave  appeared 
to  be  superficial,  as  the  bank  below  low- water  mark  did  not  move.  The  damage  has 
since  been  repaired  and  the  levee  rebuilt  practically  on  the  original  line. 

The  other  cave  at  Southport  was  a  much  more  serious  one.  On  December  23,  at  4 
a.  m.,  the  \vharf  for  a  length  of  about  100  feet  measured  on  the  front  line,  by  a  depth 
of  about  70  feet,  slipped  down  into  the  river.  Soundings  in  the  cave  gave  a  depth 
of  65  feet.  By  the  use  of  extra  long  piles  the  wharf  has  been  rebuilt.  The  loca- 
tion of  the  cave  was  on  the  unprotected  portion  of  the  bank,  about  250  feet  above 
the  center  line  of  Spur  No.  3. 

The  Third  district  cave  occurred  on  August  23,  at  1  a.  m.  From  a  point  about  100 
feet  below  the  head  of  France  street,  and  extending  upstream  for  a  distance  of  810 
feet,  the  levee  sunk  down  and  slipped  out.  The  fore  shore  and  skeleton  wharf  con- 
structed by  the  Orleans  Levee  Board  was  carried  in  for  a  length  of  1,115  feet.  It  is 
claimed  by  the  levee  board  inspector  that  a  portion  of  one  or  the  mattresses  placed 
by  the  Government  came  to  the  surface  near  the  head  of  Mazant  street  on  August  4, 
•t  3  p.  m.  The  Orleans  Levee  Board  have  undertaken  extensive  work  all  along  the 
Third  district  front,  consisting  practically  of  a  continuous  skeleton  wharf  of  extra 
long  piles,  well  braced  and  tied  together,  back  of  which  is  a  tongued  and  grooved 
sheet-pile  bulkhead,  against  which  the  levee  is  built.  As  this  construction  extends 
in  many  places  over  100  feet  out  into  the  river  it  would  be  almost  impossible  to 
plAce  either  spur  dikes  or  continuous  revetment  in  this  bend  without  removing  the 
piling. 

BALLAST. 

Material  for  ballasting  the  mattresses  and  cribs  has  been  obtained  from  various 
sonroes,  as  follows: 

BOCK. 

Tons. 

On  hand  last  report 8,710 

Ships' ballast  received  since 1,037 

Book  purchased  under  contract 1,131 

Furnished  by  Illinois  Central  Railroad 362 

Total ^ d,240 

Used  daring  the  season 8,210 

On  hand 8.030 

The  purchase  price  has  varied  considerably,  and  also  the  cost  of  unloading  on  the 
bank,  bat  %  lair  average  would  be  aboat  $2  per  ton. 

sua  99 ^228 
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SURVBTS. 

Hvdro^aphio  tiirTeys  of  the  various  portions  of  the  harbor  where  bank  proteetion 
work  eitner  has  been  done  or  is  contemplated  are  now  in  progress.  The  sorvey  of 
the  Third  district  reach  has  been  completed  and  the  survey  of  the  Carrollton  and 
Gouldsboro  bends  commenced. 

Very  respectfully,  your  obedient  servant, 

H.  S.  DoUGLASy  A99i9tatU  Engineer, 
MaJ.  Qeo.  McO.  Derby, 

Corp»  of  Engineeri,  U,  S.  A. 
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BEPOBT  OF  ME.  H.  S.  DOUGLAS,   ASSISTANT  BNQINEBR,  IK  LOCAL  OHARGB  OF  GOV&,^ 

liENT  DEPOT,  NSW  ORLEANS,  LA. 

Nbw  Orleans,  La.,  May  1,  IS^sgf 

Sib:  I  have  the  honor  to  submit  the  following  report  of  operations  covering  carv, 
preservation,  and  repair  of  the  plant  belonging  to  the  district  for  the  period  fiva^- 
May  1,1898,  to  date: 

At  date  of  last  report  the  plant  consisted  of  44  pieces.    During  the  year  5  p.ie&^^ 
have  been  disposed  of,  viz:  The  steamer  0«oeoZa,  condemned  and  sold;  barges  16 ati^^ 
28,  transferred  to  the  Qnarteniiaster's  Department,  and  barges  542  and  546  cor^'t 
demned  and  used  as  the  foundation  oribs  for  two  buttress  spurs  sunk  as  a  portion  ^^ 
the  Algiers  Point  bank  protection.  _^s::as 

The  plant  now  on  hand  consists  of  39  pieces,  as  follows:  Standard  gunwale  bargj^^^. 
Noe.  1  to  10,  No.  15,  and  Nos.  17  to  27;  ordinary  gunwale  barges  No.  550  and  ^^^» 
floating  warehouse,  dock,  pile  driver  No.  32,  quarter  boats  Sew  Orleans,  Alpka,  Jge<g^^^> 
Gamma,  and  Delta;  tugs  General  Comaiock  and  Tilda,  steamer  i^udy,  hydraulic  dred^^^® 
The  Ram,  small  pump  boat,  two  small  lighters,  besides  two  camel  docks,  side  docMVX, 
pontons,  skill's,  etc.  A  considerable  portion  of  the  plant  has  been  kept  in  Gil  -  es 
Bend,  above  Natchez,  whore  rock  for  bank  revetment  work  is  being  received  afl^vd 
stored  on  the  bank.  The  lack  of  specific  allotment  for  plant  has  limited  the  amon^__j2{ 
of  repair  work  during  the  past  seanon  to  what  had  absolutely  to  be  done. 

REPAIRS. 

Barge  No,  4, — ^Numerous  graving  pieces  were  put  in  the  sides,  the  deck  pato^^t/ 
and  the  sides  and  rakes  calked;  cost,  $117.42.  ' 

Barge  No,  10. — Numerous  graving  pieces  on  the  sides,  deck  patched ;  two  tie  rode 
and  eight  timber  heads  put  in;  rakes  patched  and  sides  and  rakes  calked;  coet 
$208.40. 

Barge  No,  650. — ^Numerous  graving  pieces  in  the  sides;  deck  sheathed,  and  sidei 
and  rakes  calked ;  cost,  $126.48. 

Barge  No,  64S, — Two  lower  seams  calked;  cost,  $8.25. 

Barge  No,  646, — Two  lower  seams  calked ;  cost,  $9.65. 

The  Ram, — The  machinery  was  repaired  as  follows:  New  lower  half  of  lignum 
▼itse  bearing  for  cutter  shaft.  New  sleeve  on  cutter  shaft.  New  section  of  saction 
pipe  of  No.  10  steel.  Two  new  steel  plunger  rods  and  new  rook  shaft  for  Knowlei 
steam  pump.  Two  thrust  rings  for  centrifugal  pump.  Two  new  tnm-bnckles  and 
four  eyebolts  for  bow  wench  enj;ine.  Eight  cast-iron  sheaves,  four  steel  pins,  and 
eight  pieces  steel  boiler  plate  for  sheave  liners  were  furnished;  also  a  new  set  of 
firo  door  liners  and  grate  bars.  A  new  piece  of  copper  steam  pipe  for  compound 
engines  was  put  in,  and  a  new  shell  for  the  cataract  pump.  The  repairs  to  hull  and 
cabin  consisted  of  new  deck  under  forward  wench  engine  and  platform ;  foundation 
of  compound  engines  and  boiler  beams  braced;  deck  under  ooiler  sheathed,  and 
cylinder  timbers  of  propelling  engines  reenforced  and  refastened.  The  spud  frame 
was  strengthened,  wheel  repaired,  port  hog-chain  brace  scarfed,  deck  patched,  and 
two  new  fenders  put  on.    The  cabin  was  painted.    Cost,  $1,003.77. 

T^g  General  Com$iock, — Boiler  was  repaired  by  putting  in  one  new  fine  and  pew 
leg  for  steam  drum ;  cost,  $180. 

A  small  flat,  45  by  12  by  3  feet,  was  built  of  cypress,  in  which  was  installed  the 
large  wrecking  pump  formerly  on  the  Tilda,  and  the  boiler  formerly  on  the  oon- 
demned  launch  Alaska,  This  flat  was  intended  to  supply  water  when  grading  banks 
by  the  sluicing  process.    Cost,  $316.67.  XZi 

Pile  driver  No,  5f .— The  leads  were  lengthened  and  altered  to  suit  a  steam  him-    J  ' 
mer.    The  old  boiler  was  removed  and  the  boiler  formerly  on  the  oondsmnad  disdfs     |  ^ 
JVU  Ute  installed.    Cost  included  in  current  repaiis.  1  ^ 
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^ew  Mffs. — Twenty  new  skifTs  were  built  at  a  total  cost  of  $568.04. 
-.^^  iVo  new  barges  to  replace  Noa.  16  and  28,  tranHferred  to  the  Quartermaster's 
^^partmeut,  are  being  built  under  contract.     Slow  progress  on  the  construction  has 
^^^D  made  on  account  of  the  difficulty  of  obtaining  suitable  timber  of  the  large 
^fjnensions  required. 

CURRENT  REPAIRS. 

These  repairs  are  of  that  character  that  it  is  difficult  to  speoify,  but  necessary  to 
^Vie  maint4»uaiice  of  the  plant.  They  comprise  such  matters  as  replacing  rotten 
^^rooden  timber  heads  with  iron  bitts,  repairing  doors  and  windows,  ice  boxes,  the 
^"oofs  of  quarter  boatH,  pile  driver,  etc.,  tlie  reels  for  wire  cables,  calking  docks, 
<^^c,  skiffs,  eto.    The  cost  has  been  about  $2,000. 

CARE  OF  PLANT. 

This  inclndes  supervision  at  the  depot,  watchman,  cleaning  out  holds  of  barges, 
^rinarter  boats,  etc.,  painting  same,  cleaning  and  painting  wire  cables,  putting  out 
Allies  and  shifting  spars  to  bold  fleet  as  the  river  nsos  and  falls,  labor  incidental  to 
handling  sacks  for  levee  purposes,  and  other  incidentals.  The  cost  for  the  past 
^ear  has  been  $5,654.86. 

CONDITION  OP  PLANT. 

There  is  no  way  of  determining  with  exactness  the  condition  of  the  plant.  It  is 
serviceable,  but  it  is  fair  to  assume  that  it  has  deteriorated  at  least  10  per  cent  in  the 
past  year,  and  that  extensive  re])air8  will  shortly  be  required  to  keep  the  quarter 
bonts  and  barges  in  serviceable  condition.  The  tug  Comstook  is  now  in  dock  and  is 
found  to  require  almost  a  new  hull.  Four  barges  that  were  serviceable  last  year 
are  now  beyond  economical  repair  and  will  have  to  be  replaced  with  new  onee. 
The  bulls  of  the  quarter  boats  (iamma  and  Delia  are  rotten  and  will  have  to  be 
rebuilt.  It  is  probable  that  a  number  of  the  barges  will  require  extensive  repairs 
to  keep  them  in  serviceable  condition,  and  that  almost  the  entire  floating  plant 
irill  have  to  be  recalked. 

Jt  is  reasonably  certain  that  the  plant  will  be  largely  increased  in  the  immediate 
^iture,  and  the  necessity  of  a  large  dock  or  ways  on  which  the  large  pieces  can  be 
fiaised  out  of  the  water  for  repair  of  such  portions  as  are  constantly  submerged  la 
becoming  evideut. 

Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas,  A—i9iant  Engineer, 
IfaJ.  Geo.  McC.  Derby, 

Corpi  qf  Engineen,  U.  8,  A. 
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^OBPORT  OF  MB.  A.  P.  WOOLUET,  JR.,  ASSISTANT  KNOIKRBR,  IN   LOCAL   CHABGB    OV 

IMPROYINO  ATCHAPALAYA  AND  RKD  RIVERS,  LOUISIANA. 

Nsw  Orleans,  La.,  May  i,  1S99. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  improving 
the  Atchafalaya  and  Red  rivers,  Louisiana,  for  the  period  from  May  L  1898,  to 
Mayl,1899. 

DREDOma  OLD  RIYXR. 

The  general  condition  of  Old  River,  in  so  far  as  it  relates  to  the  amount  of  dredg- 
ing necessary,  was  much  the  same  as  during  the  low-water  period  of  the  previous 
season. 

The  greater  part  of  the  season's  work  was  confined  to  dredging  and  maintaining 
a  navigable  channel  across  the  bar  at  the  mouth,  the  remainder  being  covered  by  the 
reach  between  Dead  Tree  and  Ash  Cabin.  The  bar  at  the  mouth  was  composed 
approximately  of  70  per  cent  sand,  5  per  cent  gravel,  and  25  per  cent  clay. 

The  class  of  material  encountered  in  the  reach  between  Dead  Tree  and  Ash  Cabin 
was  approximately  35  per  cent  cla^  and  65  per  cent  sand.  The  dredging  in  the 
▼icinity  of  Dead  Tree  and  Ash  Cabin  was  made  necessary  by  the  soft  mud  and  clay 
•idee  of  the  channel  sloughing  or  sliding  into  the  channel.  The  channel  being  thus 
partially  filled  up  or  restricted  in  width  with  soft  mnd  or  clay,  which  does  not  soonr 
daring  the  lower  stages  of  water,  causes  a  further  deterioration  of  the  low-water 
ehannel  £roin  a  deposit  of  sand  both  above  and  below  these  zestrioted  points* 
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Ab  explained  at  some  leng^th  in  my  last  annnal  report,  this  slonghin^  of  the  banb 
at  low  water  is  obviated,  in  so  far  as  it  is  practical  or  economical,  by  thoroughly 
draining  all  lakes  in  the  basin  of  the  Old  River  be<l. 

The  dredge  Ram  left  New  Orleans  August  7  and  arrived  at  Old  River  od  AugastlL 
Dredging  was  commenced  on  An^uKt  15  and  discontinued  on  Angnst  22,  owing  to 
temporary  rise  in  the  river.  Dredging  was  resumed  on  September  5,  continued  to 
October  31,  again  suspended  to  November  7,  and  again  suspendetl  on  November  9. 
No  further  work  was  necessary  after  the  latter  date  and  the  dredge  was  takeo  to 
New  Orleans  on  November  17,  to  be  laid  up  for  the  soason. 

The  following  statement  will  show  the  details  of  the  work  for  the  period  of  actaal 
operations,  together  with  other  data  that  may  be  of  interest: 

Number  of  days  (often  hours)  6£  actual  dredging 43.5 

Number  of  days  (often  hours)  delayed  bv  breakdown,  minor  repairs,  shift- 
ing the  location  of  dredge,  moving  anchors,  and  raising  lines  for  passing 

boats U.5 

Nnmberof  days  when  work  was  suspended  owing  to  temporary  rises  in  the 

river  and  other  causes 28 

Sundays  (no  work) 12 

Total  number  of  days  that  the  dredge  was  in  the  field  (including  eight 
days' journey  from  New  Orleans  to  Old  River  and  return  at  beginning 

and  end  of  season) ,  104 

Average  number  of  cubic  yards  bandied  per  day  (not  including  delays 

incident  to  a  working-day  of  ten  hours) 1, 700 

Average  number  of  cubic  yards  handled  per  working-day  (of  ten  hours;..  1, 270 
Cost  per  cubic  yard  for  material  handled  during  seaHon,  for  period  of 
dreaging  operations  (including  all  expenses  of  the  dredge  for  tiiise  in 
thetield) $0,062 

Number  of  eubio  yards  handled  at  the  localities  where  dredging  woe  required,  and  attrap 

handled  per  dredging  hour  for  each. 


Location. 

Claaa  of  material. 

Average 
handled 
per  hour. 

TotaL 

Coat. 

Cam  Point...... 

70  per  cent  sand,  5  per  cent  gravel,  and  25 

per  cent  clay  and  mud. 
65  per  cent  sand  and  35  per  cent  olay  and 

soft  mud. 

Ou.yard». 
170 

160 

Ou.yarda. 
43.000 

30,800 

1,900.00 

Dead  Tree  to  Ash  Cabin. 

Total 

73,800 

1 

Attention  is  called  to  the  fact  that  the  cost  per  coble  yard  for  material  handled 
during  the  season  is  in  excess  of  other  years.  This  increased  cost  was  due  to  the 
forced  idleness  of  the  dred^  for  twenty-eight  days,  owins  to  temporary  rises  in  the 
river  ajid  other  causes,  daring  which  time  the  crew  could  not  be  sent  away  or  let 
go  on  account  of  the  quarantine  regulations. 

CARE  AND  REPAIR  OF  PLANT. 

The  hull  of  the  Earn  is  in  bad  condition  and  repairs  of  only  a  temporary  natuie 
were  made,  as  it  is  intended  to  be  replaced  with  a  new  hull. 

During  the  month  of  December  specifications  were  prepared  for  a  new  Bteel  hull 
for  the  dredge  Ram.  The  contract  was  entered  into  February  27,  1899,  with  the 
SpringHeld  Boiler  Works,  of  Springfield,  111.,  for  furnishing  a  steel  hull,  125  feet  long, 
30  feet  beam,  and  7.5  feet  depth  of  hold,  together  with  steel  cutter  frame  and  spud 
frame,  for  the  sum  of  $14,600,  to  be  delivered  on  Angust  1, 1899.  The  progresa  made 
by  the  contractors  to  date  has  been  very  unsatisfactory. 

CARE  OF  EXISTINQ  WORKS— ATCHAFALATA  SILL  DAMS. 

During  the  month  of  December^  1898,  surveys  were  made  in  the  vicinity  of  these 
strnctures  to  determine  their  condition.  The  dams  themselves  were  found  to  be  in 
fair  condition,  but  the  conditions  in  their  immediate  vicinity  were  much  the  same 
as  those  prevailing  immediately  after  the  high  water  of  1894.  On  March  5, 1899,1 
submitted  a  special  report  on  these  dams  to  Capt.  Henry  Jervey,  which  I  insert  here, 
as  it  is  based  on  the  information  gathered  from  the  very  latest  survey  at  hand : 

''The  construction  of  these  dams  was  commenced  in  1887  and  completed  in  1889. 
The  structures  consisted  of  alternate  layers  Of  willow  mattresses,  stiff  olay,  and 
gravel  or  stone. 
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''Gravel  was  used  iu  sinking  a  number  of  these  mattresses  where  no  strong  car- 
rent  prevailed. 

''The  original  project  contemplated  six  of  these  sill  dams;  two  of  these  (Nos.  1 
and  3)  were  constructed.  Both  of  these  structures  are  still  in  place,  are  in  fair  con- 
dition, and  have  had  practically  no  repairs  since  their  construction ;  the  total  cost 
for  maintenance  being  only  a  few  hundred  dollars. 

''The  crests  of  these  dams  have  settled  very  materially  since  their  construction. 
The  sill  or  floor  mattress  of  both  structures  have  remained  generally  unchanged  in 
elevation  during  the  past  five  years.  The  shore  portioft  of  these  structures  consists 
of  a  willow  mattress,  or  the  sill  proper,  extended  from  low-water  shore  line  to  the 
top  of  the  bank  on  either  side  of  the  river.  This  shore  portion  of  the  sills,  which  is 
alternately  wet  and  dry,  is  very  badly  decayed  where  not  covered  by  silt.  This 
decay  is  of  no  great  importance  as  the  slope  is  very  regular,  thoroughly  paved  with 
stone,  and  has  satisfactorily  resisted  the  action  of  the  strong  current  passing  over 
them. 

'*I  have  annually  made  careftil  surveys  of  these  dams  and  in  their  immediate 
vicinity  for  the  pant  tive  years.  In  taking  soundings  over  the  dams  themselves  tt  is 
extremely  tedious  to  get  results  that  will  permit  of  a  thoroughly  satisfactory  com- 
parison one  year  with  another.  This  difficulty  is  due  to  the  very  rugged  surface  of 
the  structure  itself. 

"I  believe  I  have  devised  means  by  which  the  error  of  observation  in  taking 
sound  ings  has  been  rednced  to  a  miuimum.  The  shore  ends  of  the  crests  of  the  dams, 
which  are  exposed  to  plain  view  during  low  water,  show  very  plainly  that  the  error 
of  observation  in  taking  soundings  over  them  might  easily  be  from  1  to  4  feet,  all 
due  to  the  irregular  surface  of  the  structure.  The  crests  of  these  dams  have  settled 
since  their  completion  from  1  to  as  much  as  12  feet.  This  settlement  of  the  crest  is, 
in  my  opinion,  due  principally  if  not  entirely  to  a  compression  of  the  structure 
itself  and  to  the  slight  general  settlement  of  the  entire  structure  in  flnding  a  firm 
l>earing  very  soon  after  its  completion.  After  the  settlement  due  to  the  latter  cause, 
I  am  of  the  opinion  that  the  changes  during  any  one  year  are  of  less  extent  than  the 
errors  of  observation  between  any  two  successive  surveys. 

"  If  this  be  true,  very  marked  changes  may  not  be  looked  for  by  a  comparison  for 
a  short  period,  and  I  have  always  held  this  point  in  mind  in  the  consideration  of  this 
subject. 

'*  The  crest  of  Dam  No.  3  has  settled  approximately  twice  as  much  as  Dam  No.  1. 
The  reason  I  advance  for  this  is  its  somewhat  greater  original  height  and  a  more 
extensive  use  of  clay  and  gravel  than  in  Dam  No.  1.  * 

"These  dams  were  built  before  my  connection  with  this  particular  work,  and  there 
is  no  very  cleiir  record  of  clay  having  been  used  at  all  in  Dam  No.  1. 

"By  a  comparison  of  contours,  from  soundings  of  December,  1894,  and  December, 
1896,  it  will  be  noted  that  contour  of  1896  shows  a  decided  silting  in  the  channel 
above  the  dams,  between  the  dams  and  below  the  dams.  The  greatest  silting  in  the 
vicinity  of  dams,  and  below  Dam  No  3,  amounts  to  20  feet.  This  silting  in  the  bed 
of  the  channel  I  attribute  to  the  long  period  in  the  preceding  season,  during  which 
there  was  a  medium  stage  of  water  in  tne  Red,  resulting  in  a  very  strong  flow  through 
Old  River  toward  the  Atchafalaya,  and  of  course  carrying  a  large  percentage  of  silt. 

'^'he  volume  of  water  turned  into  the  Atchafalaya  by  the  Red  and  by  Old  River 
from  the  MisKissippi  was  only  sufficient  to  produce  a  very  gentle  current  in  the  larger 
area  section  of  the  Atchafalaya,  thereby  depositing  much  silt  in  the  Upper  Atcha- 
falaya. 

**  A  very  marked  demonstration  of  this  assertion  is  to  be  had  from  the  fact  that  it 
was  necessary,  during  the  month  of  October,  1896,  to  dredge  a  channel  across  a  bar 
in  the  Atchafalaya  near  its  head,  where  a  depth  of  40  feet  or  more  had  been  known 
to  prevail  for  a  number  of  years  past. 

"At  the  time  I  considered  this  apparently  favorable  silting  as  only  a  temporary 
condition,  which  would  be  removed  by  the  next  stase  of  water,  giving  a  stronger 
/current  in  the  Atchafalaya.  A  survey  after  the  next  high  water  (1897)  showed  that 
all  trace  of  this  abnormal  deposit  had  been  removed,  and  generally  a  slighter  greater 
depth  in  the  vicinity  of  the  dams  than  had  prevailed  previous  to  this  heavy  silting. 

"I  mention  this  point  much  in  detail  to  bring  out  the  facts  that  peculiar  local 
conditions,  which  at  times  seem  to  conspire  to  the  presentation  of  signs  that  are  on 
their  face  favorable,  but  are  of  reality  of  no  moment,  and  would,  if  not  fully  con- 
sidered, give  a  false  sense  of  security.  I  have  always  endeavored  to  repeat  these 
sorveys  at  a  time  when  these  mis]eu<ling  conditions  were  absent,  and  have  done  so 
in  BO  far  as  other  duties  would  permit. 

"During  the  past  season  (1898)  the  conditions  have  been  somewhat  similar  to  those 
of  1896,  and  the  present  depths  of  water  in  the  immediate  vicinity  of  the  dams  does 
not,  by  some  several  feet,  represent  that  which  exists  during  or  immediately  after  an 
extreme  flood.  A  recent  deposit  of  sand  could  be  distinctly  felt  with  the  lead  during 
the  latest  survey. 
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"These  sill  dams  have  to  my  mind  fulfilled  every  one  of  tbe  obleote  for  which  tk^^ 
were  placed,  and  with  a  minimum  cost  for  repairs.    When  I  say  fulfilled  eveiy  obj^^: 
I  will  enumerate :  The  cross  section  over  the  orests  of  dams  has  remained  nnchan^^^ 
with  the  exception  of  the  small  percentage  of  increase,  due  to  a  compression  of  ^^^ 
dam  itHcIf,  thereby  fixing  the  outlet  capacity  of  the  Atohafalay».    The  former  vio. 
lent  caving  of  the  banks  of  tlie  Atchafalaya  has  ceased.     Tbe  cross  section  of  tb^ 
Atchafalaya,  in  the  vicinity  of  the  dams,  has  increased  only  in  so  far  as  snch  inctesM 
was  necessary  to  carry  increased  flood  heights.    The  rivei  channel  has  regniated 
itself,  since  the  discharge  has  beeu  limited  by  the  dams.    This  regulation  has  luaoi- 
fested  itself  to  a  marked  dogreo  in  the  cutting  off  of  tbe  sharp  and  irregular  points 
left  by  the  former  rapid  caving,  the  violent  eddies  (caused  by  tbe  tortuous  and  irreg-      i 
ular  channel)  have  become  lens  numerous,  less  exttMisive,  and  of  less  force. 

''The  depths  of  the  channel,  from  the  bead  of  the  Atchafalaya  to  a  point  several 
miles  below  the  damn.  h:i8  remained  practically  unchanged,  with  the  exception  0/ 
the  deep  points  imnieiliately  below  each  of  the  dams,  as  before  mentioned. 

''Thes(*  greater  depths  below  each  of  the  dams  is  due  to  the  tumbling  action  of 
the  currents  passing  over  tbe  dams. 

**  These  deep  holes  below  each  of  tbe  dams  have  caused  considerable  caving  on  the 
right  bank  beluw  Dam  No.  3,  and  has  since  the  completion  of  these  dams  necessitated 
the  moving  back  of  the  leve«  at  that  point. 

''The  deep  hole  below  Dam  No.  I  is  less  pronounced  than  the  former,  but  has  been 
sufUcient  to  cause  the  right  bauk,  between  the  dams,  to  settle  generally  from  1  to 5 
feet,  and  extending  irregularly  from  shore  line  to  points  80  to  100  feet  above  shore 
line  at  low  water.  This  settlement  of  the  right  bank  did  immediately  after  the  high 
water  of  1897  affect  the  shore  portion  of  sills  of  both  dams  near  and  above  the  low- 
water  line  on  the  right  bank.  j 

''  As  a  remedy  for  this  trouble  I  would  recommend  that  the  sill  or  floor  mattress  be      I 
extended  on  the  lower  side  of  the  dams  to  a  point  that  will  reach   deep  water, 
thereby  preventing  greatiT  depth  at  these  points,  which  have  a  known  tendency  to 
scour. 

'*This  extension  of  the  sill  or  apron  to  be  composed  of  two  mattresses,  150  by  400 
feet  each,  to  be  placed  in  the  channel,  adjoining  each  other,  extending  upauddovrn 
stream,  the  upper  ends  abutting  the  original  sill  or  floor  mattress. 

"  One  shore  mattress  to  be  150  by  120  to  170  feet. 

"  One  shore  mattress  to  be  150  by  130  to  140  feet. 

''These  two  latter  will  be  of  irregular  shape  and  are  to  All  the  space  between  the 
two  channel  inattres.ses  and  the  shore  line. 

''This  will  give  a  total  of  162,000  square  feet  of  mattress,  at  7  cents  in  place, 
equal  to  $11,340. 

'*  For  Dam  No.  1 1  would  recommend  a  similar  treatment,  to  be  composed  of  two 
mattresMes,  150  by  300  feet  each ;  <Mie  mattrOvSs  1.50  by  250  feet ;  one  mattress  loO  by 
170  feet,  or  a  total  of  15:i,()00  square  feet,  at  7  cents  in  piae«,  equal  to  $10,710. 

"Thus  the  total  for  the  two  dams  w<mld  be  $22,050,  plus,  say,  $2,500  for  contin- 
gencies, making  a  grand  total  of  $24,551. 

'*  There  is  less  urgency  in  the  matter  of  Dam  No.  1  than  in  that  of  No.  3,  andshonld 
the  plant  be  more  urgently  needed  elsewhere  duriui;  the  coming  season,  the  work 
below  Dam  No.  1  might  safely  stand  over  until  the  following  season. 

"As  to  the  advisability  of  another  dam  1  can  not  at  present  see  tbe  need. 

''If  an  additional  dam  were  built  it  would  have  to  be  about  1  mile  below  Dam  No. 
3  in  35  feet  of  water;  should  have  the  sill  extended  some  distance  below,  as  1  pro- 

rose  for  Dams  Nos.  1  and  3,  and  would  be  more  expensive  than  the  protection  which 
propose  for  the  latter." 

8URVRTS,  GAUGES,  AND  OBSRRVATIONS. 
NEW  ORLEANS  HARBOR. 

During  the  month  of  August,  1898, 1  made  a  survey  of  Algiers  Point.  During  the 
months  of  September-October,  1898, 1  wjis  engaged  <m  a  survey  of  the  Third  district 
reach  of  New  Orleans  Harbor,  between  the  Northeastern  Railroad  wharf  and  Egania 
street.  This  survey  was  su.s])ended  from  October,  1898,  to  March,  1899,  owing  to  the 
necessity  for  more  urgent  work  elsewhere.  In  March,  1899,  this  survey  was  resumed 
aud  completed  in  the  month  of  April. 

During  .\[)ril  and  May,  1899,  a  survey  was  made  of  Soutbport  and  the  vioinity  to 
such  an  extent  as  the  existing  hii^b  stage  of  the  river  would  permit. 

Surrey  of  («ouldsbor(»  Bend,  above  Algiers  Point,  is  now  in  progress,  bat  is  being 
much  hampered  by  the  high  stage  of  the  river. 

OLD  RIVEB. 

By  resolution  of  the  Mississippi  River  Commission  a  snrvay  WM  made  of  Old 
River.     This  w&a  Qomxnenoed  in  December,  1898,  and  completed  in  li«roh,  1899, 


rDIX  W  W — ^REPORT  OF  MISSISSIPPI  BIYEB  COMMISSION.     3639 

been  serioasly  retarded  bv  bad  weather  and  a  rising  stage  of  the  river.  This 
is  Tery  complete  and  will  show  seotions  not  over  300  feet  apart.  All  of  the 
sd  erose  sections  have  not  yet  been  completed.  A  nnmber  of  tbe  cross  sec- 
wve  been  compared  with  those  of  1894-95  and  show  a  general  increase  of  area 
ihe  35-foot  plane.  The  increased  area  is  had  by  an  increase  in  depth  and  a 
e  in  width  of  section,  the  greater  part  of  this  increase  having  been  within 
t  three  vears. 

^tion  of  the  water  entering  Old  River  from  the  Mississippi  has  caosed  a  reces- 
the  bank  at  the  month  of  Old  River.  The  maximum  of  this  recession  is  900 
Ae  1895|  the  greater  portion  having  occurred  since  1^. 
•  £ftct  worthy  of  note  that  daring  the  past  few  years  the  period  has  been 
^ed  daring  which  there  is  a  strong  current  through  Old  River  from  the  Mis- 
i  to  the  Atchafalaya,  at  or  near  the  fl6od  height. 

>ractical  efl'ect  of  this  prolongation  of  the  period  during  which  Old  River  is 
ad  to  this  scouring  action  has  been  tbe  general  increase  of  tbe  Old  River 
below  the  35-foot  stage,  in  time  and  with  several  succesMive  years  present- 
8  favorable  condition  to  scouring,  it  is  poHsible  that  Old  River  might  enlarge 
an  extent  as  to  become  a  source  of  anxiety.  The  high- water  width  of  Old 
B  practically  equal  to  that  of  the  Mississippi  and  can  discharge  more  water 
le  Atchafalaya,  but  the  wide  high  banks  are  annually  being  built  higher  by 
'„  When  these  banks  have  been  built  to  such  an  height  as  to  restrict  its  high- 
area  to  something  near  that  of  the  Atchafalaya  then  the  present  channel  of 
rer  will  be  rapidly  enlarged. 

therefore  of  the  opinion  that  the  ultimate  serious  enlargement  of  Old  River 
i  be  within  several  years.  There  is  no  advantage  in  allowing  the  present 
1  of  Old  River  to  become  greatly  enlarged  in  excess  of  the  requirements  of 
iter  navigation.  This  should  be  prevented  at  the  proper  time  by  a  sill, 
recession  of  the  right  bank  for  a  distance  above  and  below  the  mouth  of  Old 
laa  been  very  marked  during  the  past  two  years. 

MISCELLANEOUS. 

prll  1 1  went  to  Dubuque,  Iowa,  to  inspect  the  new  towboat  Gen,  John  Ketcton, 
had  been  reported  ready  for  delivery.  I  found  the  boat  still  incomplete  in  a 
r  of  details,  besides  being  completely  icebound.  On  April  11  the  boat  left 
no  for  New  Orleans,  a  number  of  small  matters  having  been  placed  in  satis- 
r  condition  after  my  arrival  in  Dubuque,  the  other  details  to  be  made  satisfactory 
trip  down  the  river  or  upon  arrivol  at  New  Orleans. 

h  delay  was  ex])6rienced  on  the  way  down,  owing  to  blocks  of  wood,  small 
hipa,  and  scale  being  left  inside  of  cylinders  and  other  parts  of  the  machinery, 
trooble  with  inadequate  or  uncertain  feed  to  the  circulating  pumps.  The 
rrived  at  New  Orleans  on  April  24. 

first  speed  trial  was  made  on  May  4,  when  tbe  boat  developed  an  average 
of  13.3  miles  per  hour  downstream  and  back.  Pursuant  to  your  instructions, 
been  employed  during  the  latter  part  of  May  in  making  certain  experiments 
e  the  problem  of  finding  a  substitute  for  rock,  to  be  used  in  sinking  mat- 
I  for  bank-protection  work  on  the  river.  My  experience  leads  me  to  believe 
substitute  can  be  had  in  the  shape  of  a  concrete,  made  of  river  sand  and 
,  for  al>ont  60  cents  per  ton  less  than  the  prices  you  have  been  paying  for  rock, 
izperiments  have  Just  about  been  completed  and  I  am  not  in  a  position  to  give 
I  at  this  time. 
Very  respectfully,  your  obedient  servant^ 

A.  P.  WOOLLEY,  Jr., 
A98i9tant  Engim 
Obo.  McC.  Derby, 

Corpi  of  Engineer;  U,  S.  A. 


Appendix  4  H. 

T  OF  MR.  W.  J.  HARDEE,  ASSISTANT  ENGIKEER,  IN  LOCAL  CHARGE  OF  THE  LOWER 
IAS,  ATCHAFALAYA,  LAFOURCHE,  BARATARIA,  POMTCHARTRAIN,  AND  LAKE 
}1IB  LBYBE  DISTRICTS. 

New  Orleans,  La.,  May  i,  1899. 

I  have  the  honor  to  submit  the  following  report  on  levee  work  in  the  Lower 
It  Atchafalaya,  Lafourche,  Pontchartrain,  Barataria,  and  Lake  Borgne  Levee 
U,  for  the  period  extending  from  May  1, 1898,  to  April  30, 1899. 

GENERAL  METHODS. 

MMfriMMMk— As  soon  as  the  high  water  of  1898  badsTi\)«\d«4^oTV^«»V^TS^'^ 
idmtMll  JereeB  where  operations  had  been  sna^ended^ 
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The  first  of  the  levee  work  to  be  done  UDder  the  1899  allotments  was  placed  under 
contract  about  the  middle  of  Jane;  the  balance  was  pafe  under  contract  from  time  to 
time  thereafter  until  the  available  money  was  all  placed. 

During  the  latter  part  of  September  yellow  fever  made  its  appearance  in  Nev 
Orleans  and  several  neighboring  towns.  Quarantines  were  immediately  establiohed 
and  maintained  from  six  weeks  to  two  months,  depending  on  the  locality.  The 
lines,  however,  were  not  so  tightly  drawn  as  during  the  preceding  year,  when  yelloY 
fever  prevailed,  yet  the  exlHtence  of  quarantine  materially  affected  progress  (if  lefei 
work,  both  as  to  levees  constructing  and  the  commencement  of  contracts  which  had 
Just  been  awarded.  During  the  first  seven  months  of  the  year  frequent  and  hesTj 
rains  were  experienced,  in  fact  the  weather  was  unprecedentedly  unfavorable  fior 
levee  building,  and  to  this  cause  must  be  charged  the  very  small  amount  of  woik 
done  during  the  past  year,  as  compared  with  previous  years,  and  the  large  namher 
of  delinquent  contracts. 

During  the  month  of  March  the  river  commenced  to  rise  rapidly  and  shortly  ove^ 
flowed  its  banks,  causing  a  general  suspension  of  levee  work;  at  the  date  of  tbii 
report  the  foreshores  are  still  submerged,  and  it  has  not  been  possible  to  resimie 
operations.    A  large  amount  of  work  remains  to  be  done  to  finish  existinjor  contraeti. 

Tabulated  statements  for  each  district  are  herewith  submitted,  furnistung  detailed 
information  for  completed  levees,  partially  completed  levees,  and  levees  under  eon- 
tract  but  not  yet  commenced. 

f.  Comparative  condition, — Since  the  flood  of  1897  the  levee  line  of  the  sevenl 
districts  has  been  vastly  improved,  both  as  to  grade  and  cross  section,  by  the 
expenditure  of  large  sums  of  money  on  the  part  of  the  United  States,  the  State  of 
Louisiana,  and  the  local  levee  boards.  The  tabulated  statement  below  will  show, 
with  reference  to  the  flood  plane  of  1897,  what  the  condition  of  the  levee  line  of  eaeh 
district  will  be  when  existing  contracts  shall  have  been  completed.  It  is  believed 
that  the  funds  which  the  several  authorities  propose  to  expend  during  the  fiscal 
year  ending  June  80,  1900,  will  eliminate  all  the  extreme  low  lengths  noted  in  the 
statement,  except  in  the  Lower  Tensas  district;  in  that  district  caving  bankhai 
rendered  the  construction  of  several  large  new  levees  necessary,  and  those  new 
levees  will  about  exhaust  the  available  funds  and  leave  little  money,  if  any«  to  be 
applied  to  the  enlargement  of  existing  low  lines. 

Condition  of  the  levee  line  of  ecioh  dietriot  when  ezieting  contracts  shall  have  been  completed. 


Levee  diatriote. 

Height  above  1897  water. 

Lower 
Teosaa. 

AtcbaCa- 
laya. 

La- 
fbarohe. 

Pontohar- 
train. 

Bara- 
taria. 

Lake 
BorgMk 

XiMe  than  1  foot ,-,-^, -,...,. ...... 

Miles. 
13 

22.60 
20 
70.61 

Miles. 

7.29 

18.19 

25.68 

77.12 

MiUs. 

MUes. 

21.50 
60 
29 
25.16 

MiUs. 

8.60 

23.09 

24.65 

14.05 

MUes. 
1 

From  1  to  2  feet 

9.30 
21.76 
61 

16 

From  2  to  3  feet 

15 

More  that  3  feet 

IIM 

Total 

126.11 

128.18 

82.06 

125.66 

70.39 

47.11 

The  United  States  Lake  Borgue  Levee  district  extends  from  New  Orleans  to  the 
Gulf  of  Mexico.  Below  Bohemia  (1015  L.)  there  is  nothing  like  a  definite  levee  sys- 
tem, and  the  United  States  has  confined  the  expenditure  of  levee  allotments  to  the 
State  Lake  Borgue  Levee  district. 

S.  Construction  by  dredge. — An  important  departure  in  levee  bnilding,  bearing  largely 
on  the  future  cost  of  work,  has  been  made  during  the  past  year  by  the  employment 
of  steam  dredges,  instead  of  the  cuntomary  means,  to  ao  the  work.     Many  mistakes 
were  made  in  the  management  of  the  dredfifes  and  the  handling  of  the  work,  but  the 
errors  were  gradually  eliminated,  and  at  this  writing  two  of  the  machines  are  work- 
ing at  a  profit.    A  large  amount  of  the  unprofitable  work  done  was  dne  to  the  inex- 
perience of  the  contractors  and  to  the  fart  that  the  dredges  were  not  suitable  to  the 
task  in  every  particular.    From  the  experience  gained  I  am  confident  that  a  machine, 
built  upon  modiHed  lines  to  meet  the  usual  conditions  surrounding  levee  work,  u 
entirely  practicable;  that  such  machines  can  be  built  at  moderate  cost  and  can  be 
operated  suocessfully,  and  that  they  will  reduce  the  cost  of  levee  work  at  least  one- 
half.    Much  confidence  is  entertained  on  this  point,  because  what  is  termed  '*bad 
work"  (work  which  is  least  favorable  for  construction  by  customary  means— wheel- 
barrows or  teams)  can  be  most  profitably  done  by  dredge,  the  local  conditions  being 
favorable  for  machine  work.    It  does  not  appear  certain  that  a  machine  is  jnst  now 
in  sight  which  can  universally  compete  with  teams,  but  further  experience  and  tlms 
will  most  probably  develop  one  that  can.    The  contemplated  macnine,  however,  is 
estimated  to  be  capable  of  successfully  competing  for  and  commanding  75  per  cent 
or  more  of  the  levee  work  annually  done.    Three  dredges  in  all  haye  been  employed; 
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Immt  experJeno«  will  be  foand  in  detail  in  the  report  of  the  district  where  each  was 
■cBf  ed.  Several  dredges  have  been  employed  daring  the  year  on  State  levee  work, 
M  uieir  experience  has  also  been  considered  in  estimating  the  practicability  of  a 
Meenful  levee  machine. 

4w  Jiaefc  or  hue  ditches. — The  practice  of  onttinga  mnok  or  base  ditch  has  been  con- 
lued  at  places  where  the  existing  embankment  was  known  to  be  leaky.  Leaks  are 
■hIIt  dae  to  holes  or  cavities  made  through  or  nnder  the  embankment  bv  burrow- 

7(  mimflJs  or  partly  decayed  logs  or  other  vegetation  not  removed  Irom  the  surface 
tka  gronnd,  or  JuHt  beneath  it,  or  surreptitiously  introduced  into  the  body  of  the 
Ime  at  the  time  of  its  construction. 

S,  H^pmire, — During  the  summer  and  early  fall  months  the  levee  lines  were  repaired 
Md  put  in  good  condition.     Uepairs  consisted  of  cutting  and  removing  weeds  or 
<lhar  objectionable  vegetation  and  drift  logs,  restoring  rain  and  wave  wash,  resod- 
■g  where  gras:»  had  failed  to  grow,  and  draining  borrow  pits. 
€.  teperrifioH. — ^I  was  commissioned  captain,  Third  U.  S.  Volunteer  Engineers,  and 
~  from  August  1, 1898,  to  Jauuary  2, 1899.    During  my  absence  Maj.  William 
Iff  occupied  my  position  as  assistant  engineer,  exercising  general  supervision 
•Q  the  United  States  levee  work  in  the  several  levee  districtn  in  the  fourth  dis- 
Improving  Mississippi  River.    After  my  return,  and  until  he  retired  on  April 
M^or  Starling  had  general  supervision  of  the  Lower  Tensas  district  only. 
[r.L.  E.  Lion  has  had  local  charge  of  the  Lower  Tensas  district;  Mr.  W.  E.  Knob- 
baa  had  local  charg«>  of  the  Atchafala^a  district;  Mr.  J.  \V.  Monget  has  had  local 
of  the  Lafourche  and  Pontchartrain  districts;  Mr.  John  Klorer  has  bad  local 
of  the  Barataria  and  Lake  Uorgne  districts. 

men  represent  this  office  in  the  management  of  protection  work  during  hi^h 
Throughout  the  year  they  see  that  the  levee  line  is  kept  in  thorough  repair, 
ing  borrow  pite  and  replacing  wave  wash  after  each  high  water,  and  keeping 
cut  down  at  all  seasons;  they  make  all  surveys  necessary  for  proposed  work; 
lapervise  the  work  of  contractors  and  inspectors;  do  all  instrninental  work 
ry  to  the  proper  execution  of  contracts,  and  certify  to  their  satinfactory  com* 
;  they  make  recommendations  as  to  the  efficiency  of  the  levee  line  of  their 
let  which  intimate  contact  with  it  brings  to  mind;  they  are  required  to  care- 
'ttl^ inspect  every  foot  of  their  line  once  a  month,  and  oftener  if  practicable.  In 
iUition  to  such  npecial  reports  as  circumstances  from  time  to  time  demand,  they 
te  required  to  submit  monthly  reports  specifying  the  extent  and  dates  of  their 
jhiperttonB,  what  surveys  or  special  examinations  have  been  made,  the  general 
Mdition  of  the  levee  line,  character  and  progress  of  repair  work,  the  date  of  com- 
Bneeoient  and  completion  of  contracts  under  way,  and  the  percentage  of  embank- 
JHit  in  place  at  each. 

;.  An  inspector  was  stationed  at  each  levee  during  its  construction.    It  was  his  duty 
ii he  present  during  working  hours,  see  that  the  specifications  were  complied  with, 
Ih^  a  daily  record  of  force  and  operations,  and  submit  weekly  reports  of  same, 
^he  inspectors  were  paid  $75  and  s^  per  month. 
7.  FreetrratUm  oftvorke. — Nothin;^  further  than  was  stated  in  my  last  annual  report 

El  been  done  toward  constructing  warehouses  for  storage  of  high-water  protection 
teriala  at  intervals  of  5  miles  on  the  levee  line,  under  your  project  of  July  9, 
7,  approve<i  July  21,  1897.    It  is  proposed,  however,  to  promptly  proceed  with 
Ws  work;  to  complete,  if  possible,  at  least  all  of  the  earthen  foundations  by  next 

Eg,  »nd  thereby  establish  distributing  points  for  hi^h  water  protection  mate- 
and  obviate  the  necessity  for  barge  service,  as  practiced  in  the  past. 

JL  High-water  protection. — During  April  the  river  reached  a  stage  of  47.3  feet  at 
KUaburg,  43.3  feet  at  Red  Kiver  Landing,  36.7  feet  at  Bayou  Sara,  23  feet  at  Col- 
l^0i  Pointy  16  feet  at  Currolton,  and  7  feet  at  Fort  JackKon.  A  few  years  ago,  on 
Monnt  of  the  inferior  condition  of  the  levee  line  at  that  time,  the  staj^e  reached 
IMld  have  conscituted  quite  a  good-sized  flood,  and  of  sufficient  proportions  to  ren- 
Ivronaiderable  protection  work  necessary,  but  owing  to  the  present  vastly  improved 
JMNlition  of  the  levee  line  no  protection  work  has  been  necessary  tluH  spring. 

Aboal  April  1  the  condition  of  the  upper  river  was  favorable  for  an  extreme  flood,  but 
hrtenately  none  materialized.    As  the  n  ver  was  still  rising  at  Cairo,  and  ite  ultimate 

ahlancertain,  precautionary  steps  were  taken  in  the  Lower  Tensas  district  against 
Aent  to  the  levee  line,  against  which  there  was  considerable  water. 
Tha  district  was  divided  iuto  four  beats,  and  each  beat  daily  patrolled  by  an 
etor,  for  the  purpose  of  keeping  the  line  nnder  close  observation.    These  men 
ncalied  abont  April  20,  when  it  was  seen  that  no  need  for  further  apprehension 

LOWSR  TBNSA8  DISTRICT. 

Wioflk  WM  continued  on  new  L' Argent  Levee  (664  B.)y  and  it  was  entirely  completed 
hVvfwnber. 

Wcflk  WM  resumed  at  Delhi  (6S0  R.),  Rifle  Point  (68d  R.VE.«^Ckt2LTaA  v:\^&^.^^VKl^ 
Mdif  to  FtUiTiew(725  B,)  levees  as  soon  as  the  stage  oi  ^atax  Val^aA^'^T  ^«t- 
■MmL    JMlhi  Mod  EgpermDZA  leveea  were  completed  in  ATLg;aat. 


s 

X 


"•^. 


"  In  a  few  days  half  of  the  crowD  wonld  break  off  and  part  of  the  slope  wonld  dip 
ontshle  of  the  base,  assuming  the  shape  shown  in  the  following  dii^ram  by  tiM 
dotted  lines : 
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After  completing;  one  of  the  two  remaining  sections  of  Rifle  Point  Lievee  the  con- 
tractoFH  moved  their  force  from  the  work,  and  aft«r  repeated  ineffectnal  efforts  to 
have  them  resume  work  the  contract  was  annulled.  The  eontriictor  for  Ashley  to 
Fairview  levee  had  only  a  small  force  at  work  and  did  not  succeed  in  completing  hii 
contract  by  January  21,  when  the  river  overtopped  its  banks  and  forced  him  to  su- 
pend  work. 

Under  the  189!)  allotment  contracts  were  made  for  the  enlargement  of  the  levee  at 
the  following  localities,  aggregating  56,272  linear  feet  and  embracing  445,911  oabii 
yards  of  earthwork : 

Panola  (H4G  K.),  Duckpond  (648  R.),  Stockbridge  (660  R.),  Waterproof  (663  B.), 
AqnaHco  (670  H.),  Esperanza  (711  R,),  and  for  onilding  a  new  levee  at  Ashl^ 
(724  R.)  13,34()  linear  feet  long  and  containing  224,400  cable  yards  of  earthwork. 

During  Auj^ust  :in  unusual  rate  of  caving;  took  place  at  Kempe  (657  R.)  and  son 
breached  the  exiHtiug  levee.  A  lineof  new  levee,  3,147  linear  feet  long  and  embraciu 
150,(.)00  cubic  yards  of  earthwork,  was  staked  oat,  advertised,  and  awarded  to  H» 
garfon  Brothers,  who  promptly  commenced  work.  Quarantines  at  first,  and  later oa 
bad  weather,  retarded  progresH,  so  that  the  levee  instead  of  being  completed  by  con- 
tract date,  December  31,  1808,  was  not  finished  until  March,  21,  1899.  In  the  mesn- 
time  the  abnormal  caving  of  bank  continued  and  threatened  to  destroy  the  old  leTee 
at  the  point  wliere  it  was  propose<l  to  join  on  with  the  lower  end  of  the  new  line.  Ai 
extension  1,982  feet  long,  to  contain  85.000  cubic  yards  of  earthwork,  was  staked  oot 
and  advertised.  Only  one  proponal  was  received,  which  was  considered  excessively 
high,  and  it  was  rejected.  The  season  was  so  far  advanced  that  it  was  deemed  inad- 
vinable  to  lose  any  more  time  in  advertising.  An  nnsacoessfal  attempt  was  made  tt 
secure  the  necessary  force  by  open  market  agreement  at  25  cents  per  cubic  yard. 

All  the  teams  which  could  he  secured,  numbering  178,  were  secured  and  employed 
at  a  per  diem  rate.    In  addition,  a  day  force  of  about  150  wheelbarrows,  supple- 
mented by  200  convicts  with  wheelbarrows,  was  employed.    The  ground  upon  which 
the  levee  was  building  was  low,  with  but  very  poor  natural  drainage.    The  river 
soon  reached  a  stage  which  prevented  draining  the  borrow  pits  into  it;  artificial 
drainage  had  to  be  effected,  and  a  pumping  station  was  established.    The  weatbor    | 
throughout  January  and  February  was  unpreeedentedly  bad;  one  rain  alone  amounted    I 
to  6^  inches  (reported  by  Vicksburg  station  ol  the  Weather  Bureau),  and  floodetl  the 
borrow  pit^t  and  s]>ace  between  the  protection  levees  so  deep  as  t.o  entirely  submerge 
the  pump,  which  had  to  l>e  raised  at  considerable  expense  and  loss  of  time.     In  tb«    < 
meantime  the  rising  river  mailc  it  necessary  to  push  the  work,  and  to  keep  the  forcsB     ' 
employed  earth  was  moved  from  600  to  1,000  feet.    The  levee  sloughed  and  sank  at 
a  number  of  places,  amounting  in  all  to  a  length  (»f  about  1,000  feet. 

When  the  river  reached  a  stage  which  drove  tlie  working  forces  from  the  river  to 
the  land  side  of  the  levee,  all  of  the  line,  except  the  sloughing  lengths,  was  practi- 
cally completed.  The  sloughing  lengths  were  several  times  brought  to  the  re(|nired 
cross  section,  but  could  not  be  maintained.  They  were  easily  kept  well  above  the 
river  surface.  Work  was  continued  on  them  until  ApriTlQ,  about  which  time  tbe 
river  came  to  a  stand;  as  all  danf^er  was  then  over,  and  as  the  work  being  d(»ne  wai 
very  costly,  all  work  was  discontinued. 

The  folio  wing  remarks,  relative  to  the  slonghing  and  sinking  at  Kempe,  ait 
quoted  from  a  report  by  Mr.  Li<m: 

'^Immediately  after  the  heavy  rain  (B|  inches  above  referred  to),  the  embankment 
began  to  show  signs  of  sinking  and  sloughing.  The  embankment  would  Hrst  bulge 
out  or  swell  on  the  slope,  as  shown  by  the  dotted  lines  in  the  following  diagram: 


"As  the  material  was  replaced  in  the  sloughs  the  jiortion  of  the  self-made  slope 
marked  D  would  rise.  In  one  instance  this  process  of  sinking  at  the  erown  and  ns- 
ing  on  the  slope  eon  tinned  until  the  portion  D  was  within  3. 5  feet  of  net  grade. 


t 
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"An  inaeeare  fonndation  is  undoubtedly  tbe  cause  of  this  sinking,  for  the  material 
■d  is  building  the  stations  which  have  snnk  did  not  differ  from  that  nsed  in  other 
■rions  of  the  line.  The  rising  of  a  portion  of  the  embankment  as  the  crown  sub- 
iidi  lends  weight  to  this  theory.  The  weiji^ht  of  the  embankment  pressed  the 
imdAtion  down,  and  the  fonndation  bein^  in  a  plastic  condition  was  thus  forced 
iilaewliere,  raising  a  part  of  the  slope  with  it  until  eqnilibrium  was  established. 
fjanoTiir  this  equilibrinro  was  disturbed  by  placing  more  materia]  in  the  de]>re8- 
)m,  the  inat«rial  on  the  slope  rose  proportionately.  Borings  show  that  layers  of 
faM  dby  and  sand  underlie  the  npper  strata  of  buckshot.'' 

OoBBtmction  of  a  new  levee  by  the  local  levee  board  at  Claggett  (644  R.),  occa- 
iaadtiie  abandonment  of  2,101  linear  feet  of  embankment,  containing,  approxi- 
■talj,  19^917  cubic  yards  of  earthwork:  a  new  levee  was  built  by  the  United  States 
tVitmpiitf  which  occasioned  the  abandonment  of  11,004  linear  feet  of  embankment, 
HtainTng,  approximately,  103,437  cabic  yards  of  earthwork. 

or  the  666,851  linear  feet,  or  126.11  miles,  of  effective  levee  on  April  30, 1899,  there 
li48B»145  linear  feet,  or  91.88  miles,  built  wholly  or  in  part  and  paid  for  by  the 
UML  States. 

Mississippi  River  Commission  included  Davis  Island,  Mississippi,  in  the  Lower 
I  district,  and  allotted  $3,000  to  be  expended  on  the  levee  line  of  the  island. 
iplete  instrumental  survey  was  made  during  February  for  tbe  purpose  of 
ilWiiiiniDff  the  exact  condition  of  #he  existing  line  and  to  secure  information  to  guide 
hBBKist  advisable  expenditure  of  this  as  well  as  future  allotments. 
AproTisional  grade,  equal  to  52  feet  on  the  Vicksburg  gauge  was  adopted,  and 
Mitimct  made  ibr  the  enlargement  of  10,310  linear  feet  of  levee,  to  contain  22,383 
yards  of  earthwork.  At  the  date  of  this  rex)ort  the  work  is  97.5  per  cent  com- 
i;  operations  were  suspended  on  March  31,  on  account  of  high  water,  and 
uot  yet  been  resumed, 
a  looal  levee  board,  styled  "Palmyra  Levee  Board,''  is  doing  an  equal  amount 

ATCnAFALATA  LEVRB  DISTRICT. 

At  toon  as  the  stage  of  the  river  permitted,  work  was  resumed  at  Racconrci  to 

cod  (785  R.),  Fleta  (786  R.),  Kew  Texas  (1^6  R.),  Poche  to  Morganza  (787  R.), 

..^n  (797  R.),  PointCoupee  (798  R.),  St.  Claude  (805 R.),  Nina  (806  li.).  Highland 

R.).  Belle  Vale  (826  R.),  Viola  (828  R.),  and  sections  427  to  430  (870  R.) ;  work  was 

ted  in  June,  and  all  of  the  work,  except  Nina,  was  completed  by  December  15. 

Daring  September  contracts  were  made  under  the  1899  allotment  for  741  linear 

'  af  new  levee  at  Antonio  (836  K.),  embracing  14,1^03.01  cubic  yards  of  earthwork, 

for  19,427  linear  feet  of  enlargement,  embracing  169,312.09  cubic  yards  of  earth- 

at  Beaulieii  to  Antonio  (836  K.),  MiHsouri  (840  K.),  and  Australia  (846  R.). 

tine  prevented  the  commencement  of  these  works  on  contract  time;  about 
days'  time  was  lost,  and  at  this  date  none  of  tbe  contracts  are  completed, 
having  been  interrupted  by  high  stage  of  river  during  March  and  April. 
Iiase  ditch,  10  feet  wide  at  top,  5  feet  wide  at  bottom,  6  feet  deep,  and  200  feet 
was  duff  at  Nina  <8()6  R.)  levee;  a  similar  ditch,  of  same  top  and  bottom  dimen- 
5  feet  deep  and  100  feet  long,  was  dug  at  Beanliou  to  Antonio  (836  R.)  levee; 
ditches  were  cut  just  at  the  river  toe  of  the  slope  of  the  old  embankment. 
WaTa-wash  was  restored  and  the  embankment  resodded  from  Stations  2271  to  2373, 
tbe  holes  at  the  toe  of  the  slope  of  the  levee  were  filled  at  Stations  3044  and 
J,  by  a  day  force  under  the  direction  of  one  of  our  inspectors,  all  at  a  cost  of 
IM^-«4.  Informal  contracts  were  made  for  removing  logs,  weeds,  and  other  coarse 
Vijptation  from  the  levee,  from  Station  0  to  Station  3262.  The  line  was  divided 
hto  sections  of  about  5  miles  in  length,  and  an  informal  contract  made  for  each  seo- 
lloa«  Mr.  Knobloch  reports  that,  in  his  opinion,  this  method  of  doing  the  work  is 
Mes  as  costly  as  the  method  previously  practiced  of  doing  the  work  by  day  force. 
Cafing  bank  rendered  a  new  levee  necessary  late  in  the  season  at  Robertson  (854  R. ) ; 
lltaewUine  is  1,186  linear  feet  long  and  contains  36,732.70  cubic  yards  of  earthwork, 

ewas  built  by  the  United  States;  it  was  advertised  in  December,  commenced 
nary  9^  and  completed  April  12. 
To  provide  for  a  threatened  breach  of  the  existing  line,  the  district  levee  board 
hsilt  anew  levee  at  Rose  Hill  (816  R.)  4,160  linear  feet  long,  and  containing  163,209 
JtUs  yards  of  earthwork,  and  a  new  levee  at  Allendale  (825  R.),  2,950  linear  feet 
Msgi  and  oontainiog  140,000  yards  of  earthwork. 
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Construction  of  the  new  levees  above  mentioned  oanaed  the  abandonment  of  old 
levee  at  each  locality  as  follows: 


Row  mil 

Allendale 

Antonio 

Boberteon 

Total ^ 


Linear 
feel. 


^ 

2,986 

74.W 

8,024 

fll« 
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iW 
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8,U0 
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yardiflf 

eartk- 
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Of  the  676,784  linear  feet,  or  128.18  miles,  of  effective  levee  on  April  SO,  1899,  tiMn 
are  452,286 linear  feet,  or  85.66  miles,  built  wholly  or  in  part  and  paid  for  by  the  IJnM 
States. 

To  induce  the  introduction  of  mechanical  devices  for  levee  construction,  a  ntj 
informal  contract  was  made  with  the  Dil worth- Sondder  Dredging  Company  to  enlirgi 
Section  14of  Uarrozu  levee  for  14  centH  per  cubic  ^rd.  Barroza  is  not  only  averylaija 
levee,  but  the  available  building  material  is  bad  and  the  drainage  poor,  makioj^ 
unfavorable  and  un<Iesirable  work  for  contractors  employing  the  usual  bnildias 
forcoH  of  teams  or  wheelbarrows.  The  line  was  divided  into  fourteen  sections  tnl 
a^lvertised  twice,  and  the  lowest  bid  received  for  Section  14,  at  the  tirst  opening  of 
bids,  was  24  cents  per  cubic  yard,  and  24.45  cents  per  cubic  yard  at  the  second  opea- 
ing  of  bids. 

The  standard  cross  section  in  nne  is  8-foot  crown,  with  side  slopes  of  3  on  1.  Af 
there  was  some  doubt  as  to  whether  the  wet  material  could  be  made  to  stand  oof 
3  to  1  slope,  the  contract  provided  that  7  cents  per  cubic  yard  would  be  paid  for  all 
material  placed  in  excess  of  that  slope  up  to  the  limit  of  a  4  to  1  slope.  The  cod- 
tract  also  gave  to  the  dredging  company  an  option  to  build  the  remaining  thirteen 
sections  on  the  same  terms,  if  by  July  15  they  had  demonstrated  the  capacity  of  tbe 
dredge  to  do  the  work. 

The  dredge  commenced  work  on  Section  14  June  10,  at  which  time  the  rivtf 
was  out  of  its  banks  at  that  point  and  covered  the  berme  to  a  sufficient  depth  to  float 
the  dredge. 

The  dredge  is  80  feet  long,  40  feet  wide,  and  draws  abont  30  inches;  it  is  fitted 
with  first  class  machinery ;  the  boom  is  65  feet  long,  and  has  a  fixed  base  on  a  rotaflf 
table,  whic^  swings  around  a  full  circle.    A  2-cubic  yard  Hayard  bucket  is  nteo. 

The  work  is  river  side  enlargement,  and  the  average  base  width  of  the  levee  wbei 
completed  is  82  feet;  the  maximum  reach  of  the  dredge  is  only  45  feet.  It  is,  thetfr' 
fore,  manifest  that  at  least  one-half  or  more  of  the  material  must  be  handled  twioi^ 
Instead  of  ]>utting  up  a  conveyor  at  once  the  contractors  thought,  as  the  stage  of 
water  was  favorable,  they  would  dig  into  the  proposed  base  and  place  the  materiil 
to  the  extreme  land  part  of  the  cross  section,  and  then  move  the  dredge  furtbtf 
toward  the  river,  till  up  the  excavation  and  build  it  on  up  to  the  required  cro*' 
section  lines.  This  proved  a  serions  and  expensive  error.  Only  a  very  limited 
amount  of  material  was  thus  pyramided  on  the  side  of  the  levee  when  it  commraeed 
to  slough  and  slid  back  into  the  pit;  nor  could  the  dredge,  on  account  of  slonghingi 
even  succ  ed  in  refilling  the  pit  cut  in  the  proposed  base  to  its  original  dimeusiont. 

Section  14  is  only  735  feet  long,  and  the  dredge  worked  backward  and  forwaid 
over  the  section  a  number  of  times,  making  inefiectual  efi'orts  to  get  the  material  te 
stand.  Our  inspector  at  the  levee  expresses  the  opinion  that  from  three  to  fbar 
times  the  cubic  yards  originally  designed  for  section  14  were  handled  in  this  manner, 
resulting  in  a  net  placement  of  only  about  25  per  cent. 

The  contractors  then  applied  for  an  extension  of  the  limit  of  their  original  abso- 
lute contract,  which  was  granted,  and  notes  were  furnished  them  for  sections  13, 1S| 
and  a  small  part  of  11,  aggregating  2,872  linear  feet. 

A  conveyor  was  built  and  put  in  position.  The  method  of  work  consisted  of  the 
dredge  working  altogether  outside  of  the  final  cross  section  and  pyramiding  mate- 
rial from  one  end  of  the  line  to  the  other  as  high  on  the  slope  of  the  old  levee  as  it 
would  stand  without  sloughing.  On  the  second  trip  over  the  line  the  pyramided 
material  had  dried  out,  and  it  was  picked  up  by  the  dredge  and  moved  on  the  con- 
veyor to  the  farther  side  of  the  cross  section  as  required.  The  pyramid  ont  away 
was  again  built  up,  allowed  to  dry  out,  and  then  moved  landward  bv  the  conveyor. 
This  system  was  repeated  until  all  the  material  required  beyond  the  reach  of* the 
boom  was  in  place.  Then  the  dredge  proceeded  to  put  in  the  remaining  lower  part 
of  the  cross  section  by  direct  delivery. 
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tiiTeyor  was  a  heavy  wooden  trnsA  straotnre.  olamsily  put  together,  on  which 

Ipping  car  traveled,  worked  by  wire  cable  from  the  dredge.    The  far  end  of 

'eyor  traveled  on  an  iron  rail  track ;  the  end  nearest  the  dredge  rested  on 

material  and  was  picked  up  bodily  by  the  bucket  of  the  dredge  and  moved 

more  at  a  time,  as  was  required.     The  soft  material  would  not  permit  the 

portable  track  for  this  end  of  the  conveyor  to  travel  upon.    Owing  to  the 

I  base  of  the  conveyor  in  the  soft  material,  it  frequently  tipped  over  and 

injury;  much  time  was  lost,  not  only  in  righting  the  conveyor  when  it  had 

iver,  but  in  making  repairs  to  it  to  cQver  the  damage  incidentally  sustained. 

leantime  the  dredge  was  idle. 

it  steel  truss  conveyor,  with  one  end  resting  on  a  track  on  the  levee  and  the 
sting  on  a  barge  or  the  dredge  boat  itself,  in  lieu  of  the  one  used,  would 
an  an  immense  improvement  and  saved  much  time  and  money. 
Mitractors  provided  themselves  with  a  small  pump,  to  be  used  in  pumping 
nun  the  river  into  the  pit,  to  keep  the  dredge  afloat  when*  the  river  was 
its  banks,  but  it  never  uecame  necessary  to  do  any  pumping.  When  the 
:«ded  last  June  a  large  amount  of  water  was  left  between  the  base  of  the 
4  the  comparatively  higher  edge  of  river  bank;  this  supply  was  supple- 
by  rainfall  throughout  the  year  and  proved  adequate  to  keep  the  dredge 

•  writing  sections  11, 12,  and  13  have  been  satisfactorily  completed :  the  bulk 
ifld  is  in  place  on  section  14,  bnt  some  trouble  is  being  experienced  in  getting 
«me  lower  part  of  the  slope  in  place  on  account  of  sloughing,  due  to  the 
lonnt  of  water  (the  river  is  well  out  of  its  banks)  against  the  levee. 

ta  of  the  fact  that  the  dredge  has  been  at  Barroza  for  nearly  a  year,  the  low 
)elTed  for  the  work,  and  the  many  expensive  errors  that  were  made,  and  the 
time  from  breakdowns  which  occurred,  it  is  believed  that  the  contractors 
it  no  cash ;  they  have  about  broken  even  on  money,  but  are  out  their  time, 
d  tear  on  plant,  and  interest  on  money  invested. 

LAFOURCHE  LEYRB  DISTRICT. 

m  as  the  stage  of  the  river  permitted,  work  was  resumed  at  Waguespaok 
levee,  and  it  was  shortly  afterwards  completed.  Carey  Brothers  had  a  small 
do  the  large  amount  of  work  under  contract  to  them,  and  as  a  result  they 
iabed  but  a  small  part  of  section  1  of  Alliance  (920  K.)  levee,  and  have  done 
at  all  at  Jamestown  (898  R.),  Bay  Tree  (906  R.),  and  Willow  Grove  (916  R.). 

f  October  contracts  were  made  under  the  1899  allotment  for  the  enlargement 
linear  feet  of  levee,  embracing  223,981.74  cubic  yards  of  earthwork  at 
I  to  Killona  (930  R.),  Pelican  to  Flagtowu  (936  R.),  Lonestar  (942  R.),  Louisa 
,  and  Coopersville  (944  R.). 

lift  to  Killona  and  Lonestar  have  not  been  commenced.  They  were  awarded 
ime  contractor  who  has  Pelican  to  Flagtown,  and  he  has  had  his  entire  force 
id  there. 

a  and  Coopersville  levees  are  well  advanced.  Work  was  interrupted  by  high 
1  January,  and  the  river  hus  not  receded  sufficiently  to  permit  a  resumption 
• 

Tnited  States  expended  no  money  for  repairs  in  this  district.  All  work  of 
iracter  was  done  by  the  local  levee  board. 

r  levee  2,575  feet  long  and  containing  75,131  cubic  yards  of  earthwork  was 
rthe  local  levee  board  at  Ash  ton  (839  R.),  to  provide  for  a  threatened  breach 
Id  levee.  This  new  levee  occasioned  the  abandonment  of  2,616  linear  feet  of 
le,  containing  75,131  cubic  yurds. 

e  433,237  linear  feet,  or  82.06  miles,  of  effective  levee,  there  are  on  April  30, 
4,032  linear  feet,  or  53.78  miles,  built  wholly  or  in  part  and  paid  for  by  the 
Btotea. 

PONTCHARTRAIX  LBVEB  DISTRICT. 

vn  as  the  stage  of  the  river  permitted,  work  was  resumed  at  sections  15  to  40 

•  Contractor  Bobbitt  did  no  work  on  his  sections  (7  and  9).  He  had  other 
iportant  work  in  the  Fourth  district,  and  was  granted  an  extension  of  time 
h  to  finish  those  sections. 

;  the  Belden  &  Seely  contract  for  sections  51  to  78  and  81  to  88  was  annnlled, 
BAry,  for  the  reasons  hereinafter  stated,  it  was  deemed  advisable,  if  possible, 
e  the  improvement  before  high  water  of  sections  72  to  78,  inclusive,  at  which 
tinff  embankment  was  in  very  inferior  condition. 

irork  was  advertised  in  March,  put  under  contract  the  same  month,  and  com- 
mt  once.  Good  progress  was  made,  and  when  the  river  overtopped  its  banks^ 
,  the  greater  part  of  the  work  had  been  finished. 
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At  sections  10  and  11  esving  bank  redaced  the  prospeotiye  life  of  the  leyee,  and  It 
was  deemed  inadvisable  to  enlarge  it  to  the  grade  and  cross  section  contemplated 
when  the  work  was  pat  under  contract.  A  supplemental  agreement  was  entered 
into  with  Contractor  Michael  Hanick,  by  which  the  full  enlargement  was  omitted, 
and  in  lien  of  it  a  cap  having  a  6-foot  crown  at  standard  grade  was  pnt  on  tbe 
crown  only  of  the  old  levee,  containing  7,961.41  cubic  yards  of  earthwork,  at  29  centi 
per  cubic  yard. 

A  base  jitch  was  cut  at  the  river  toe  oi^  the  slope  of  the  old  embankment  extend- 
ing from  Station  9  of  section  44  to  Station  7  of  section  45.  This  ditch  measured  12 
feet  wide  on  top,  4  feet  wide  at  bottom,  4  feet  deep,  and  790  feet  long. 

During  the  months  of  August,  September,  and  October  the  entire  line  of  levee  id 
this  district  was  repaired  by  the  United  States.  The  rain  and  wave  wash  was  restored 
by  day  force ;  the  levees  were  cleared  of  logs,  weeds,  and  other  objectionable  vegeta- 
tion by  contract;  a  contract  consisting  of  a  section  about  3  miles  long;  nearly  Si  of 
the  borrow  pit  drainage  was  accomplished  by  day  force,  as  satisfactory  bids  to  do 
this  work  by  contract  could  not  be  secured. 

Mr.  Monget  states  that  the  weed  cleaning,  under  the  contract  system,  proved  mneh 
more  expensive  and  not  as  satisfactory  as  the  old  method  of  doing  that  kind  of  work 
by  hired  labor. 

The  ne^  levee,  noted  in  my  last  annual  report  as  building  by  the  local  levee  bosid 
at  Margaret  (862.5  L.),  was  completed  in  October,  1898.  This  new  levee  is  3,197  M 
long  and  contains,  approximately,  112,000  cubic  yards  of  earthwork ;  its  construetios 
involved  the  abandonment  of  2,798  linear  feet  of  old  levee  containing  33,000  cubie 
yards  of  earthwork. 

Of  the  total  663,500  linear  feet,  or  125.66  miles,  of  effective  levee  on  April  30, 1899, 
there  are  503,607  linear  feet,  or  95.39  miles,  built  wholly  or  in  part  and  paid  for  by  the 
United  States. 

In  .July  a  contract  for  the  enlargement  of  10  miles  of  levee,  extending  from  847  L., 
to  858  L.,  and  embracing  459,000  cubic  yards,  was  let  to  Heldeu  &  Seely,  of  Syracnse, 
N.  Y.,  for  11  cents  per  cubic  yard.  This  (irm  proposed  to  do  the  work  with  land 
dredges,  and  intended  to  build  a  siitficient  number  of  machines  to  complete  the  cou* 
tract  by  the  required  date,  March  1,  1899.  A  dredge  was  moved  from  Syracuse,  N.Y., 
to  the  work  and  erected  at  the  upper  end  of  the  contract,  where  the  levee  had  an 
average  height  of  16  fei't,  with  all  other  conditions  favorable  for  machine  work.  The 
dredge  was  operated  from  a  car  restin<;  on  a  4-foot  gnage  track,  placed  on  the  berme 
of  the  levee,  to  be  moved  along  parallel  thereto.  The  boom  was  40  feet  long  and 
equipped  with  a  llayward  clover-leaf  bucket  of  2  cubic  yards  capacity.  The  work 
was  river-side^nlargement ;  the  base  of  the  levee  measures  65  feet,  and  the  reach  of 
the  boom  was  not  competent  to  place  more  than  50  per  cent  of  the  require<l  material 
in  position.  It  was  th^  decided  to  procure  a  longer  boom.  It  was  found  that  one  80 
feet  long  was  required  to  do  the  work,  delivering  all  material  direct.  Instead  of 
continuing  operations  and  placing  such  parts  of  the  embankment  as  the  short  boom 
could  do,  work  was  suspended  until  the  long  boom  was  procured  and  rigged,  causing 
about  two  weeks'  loss  of  time.  The  80-foot  boom  consisted  of  one  stick  of  yellow- 
pine  timber  12  inches  by  12  inches  by  80  feet,  scarcely  capable,  without  substantial 
bracing,  of  sustaining  the  weight  of  the  empty  bucket.  It  was  supported  in  tiie 
center  by  one  guy  only,  attached  t>o  the  center  of  the  boom,  and  made  fast  to  tbe 
machine.  This  offered  little  or  no  support,  and  as  soon  as  the  bucket  buried  itstlf 
to  half  its  capacity  and  put  a  strain  on  the  boom  it  broke.  After  two  weeks  more 
delay,  a  second  stick  of  timber  of  the  same  dimensions  was  procured  and  rigged  ia 
the  same  manner. 

As  soon  as  work  had  been  resumed  the  second  boom  parted  and  left  the  maobioe 
disabled  for  another  long  period.  It  was  then  decided  to  work  with  the  original 
40-foot  boom,  putting  material  in  the  base  only,  until  a  substantial  long  boom  cap*- 
ble  of  doing  the  work  could  be  secured.  Work  had  continued  but  a  few  bonn 
when  the  steam  boiler  exploded  and  killed  the  engineer,  who  had  come  with  the 
machine  ft'om  Syracuse,  N.  Y.  This  last  accideut.  coupled  with  the  death  by  yellow 
fever,  prevailing  at  the  time,  of  the  foreman  brought  from  Syracuse,  seemed  to  com- 
pletely demoralize  the  contractors,  neither  of  whom  was  present.  No  one  was  left 
who  seemed  to  know  anything  about  running  the  machine,  and  the  contractors  were 
so  discouraged  that  no  attempt  at  further  work  was  made.  The  remains  of  the 
machine  were  left  at  the  levee  until  March,  1899,  when  they  were  moved  away.  Tbe 
contractors  stated  that  they  believed  their  experiment  a  failure,  that  they  were  ont 
a  large  amount  of  money,  and  were  without  means  to  do  tbe  work,  and  petitioned 
that  their  contract  be  anulled,  which  was  granted  February  16,  1S99, 

It  is  not  known  to  what  extent  the  machine  would  have  proved  successful  onder 
competent  handling.  It  can  not  be  said  to  have  been  a  failure,  for  it  is  not  believed 
to  have  been  given  a  proper  trial.  The  principles  upon  which  it  was  proposed  to 
work  it  are  believed  to  be  practicable,  and  it  was  only  a  question  of  making  the  ^ 
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iTeral  part«  snffloiently  strong  and  properly  distribntine  the  strain.  Some  appre- 
snsion  is  entertained  about  the  weight  of  the  dipper  or  oacket,  which,  not  only  on 
lis,  but  on  all  the  dredges  observed,  seems  to  be  too  light  to  sufficiently  penetrate 
le  ground  in  loading. 

BARATARIA  LBVKB  DISTRICT. 

During  the  month  of  June  a  continuous  line  of  levees  was  run  in  this  district  for 
le  purpose  of  developing  a  correct  and  up-to-date  prolile,  with  width  of  the  crown 
r  the  levee,  and  reestablishing  destroyed  bench  marks. 

Ilie  high  water  of  1898  did  not  reach  an  elevation  at  which  borrow  pits  could  be 
rained  and  levee  work  proceed  advantageonsly  until  October,  1898.  During  Janu- 
rjf  1899,  the  river  rose  rapidly,  and,  destroying  drainage  and  flooding  the  battures, 
koaed  a  suHpension  of  levee  building.  It  will  oe  observed  that  the  working  season 
aa  confined  to  the  short  time  of  four  months,  and  during  those  months  heavy  and 
equeut  rains  were  not  only  experienced,  but  quarantine  prevailed  and  largely 
terfered  with  the  free  movement  of  labor  and  supplies.  The  foregoing  circum- 
ances  are  largely  responsible  for  the  comparatively  small  amount  of  work  which 
M  been  done  during  the  year. 

Between  October  and  December,  contracts  were  made  under  the  1899  allotment  for 
le  construction  of  a  new  line  at  St.  Uosalie  (999  R.)  4,734  feet  long,  containing 
iyll9.82  cubic  yards  of  earthwork:  Treadaway  (1019  R.),  1,757  feet  long,  containing 
!,255.98  cubic  yards;  and  Orange  Farm  (1025  R.),  900  feet  long,  containing  8,281.67 
ibic  yards;  also  for  the  enlargement  of  16,(^  linear  feet  of  levee,  embracing 
»,714.02  cubic  yards,  at  St.  Ann  (985  li.),  Butler  (1019  R.),  Pelas  (1032  R.),  Rodey 
.035  R.),  Rodey  Kx tension  (1035  R.),  and  Booth  (1039  R.). 

A  base  ditch,  measuring  4  feet  wide  at  ti»p,  2  feet  wide  at  bottom,  3  feet  deep,  and 
K)  feet  long,  was  dug  at  St.  Rosalie  (999  R.) ;  a  similar  ditch,  measuring  3  feet  wide 
\,  top,  2  feet  wide  at  bottom,  3  feet  deep,  and  900  feet  long  was  dug  at  Orange  Farm 
1024  R.). 

The  new  levee  at  St.  Rosalie  is  only  85  feet  to  the  rear  of  the  existing  line.  In 
rder  to  obtain  sutlioiont  building  material,  the  old  levee  had  to  be  cut  away.  Work 
'as  commenced  at  the  lower  end,  and  when  745  linear  feet  of  the  line  had  been 
dmpleted  the  river  reached  a  stage  which  overflowed  the  batture  and  ])revented 
xrther  work.  In  order  to  protect  this  country  a^^ainst  overflow,  a  wing  levee  of 
)duced  grade  and  cross  section  was  built  to  connect  the  new  and  old  levees. 
Rapid  caving  of  bank  occurred  opposite  section  1  of  Nairn  Levee  (1025  R.),and  it 
'as  uecided  that  the  prospective  lire  of  tbe  existing  levee  would  not  justify  enlarge- 
lent :  consequently  the  existing  contract  for  the  enlargement  of  this  section  was 
DnuJled,  and  it  is  proposed  to  build  a  new  levee  there  during  the  coming  year. 
Construction  of  the  completed  new  levees  above  mentioned,  together  with  those 
oilt  by  the  local  levee  board,  caused  the  abandonment  of  old  levee  at  each  locality 
I  follows : 


Cnbio 

yards  of 

earthwork. 


'est  Point  a  la  Hacbe 

nadaway 

range  Farm 

•tealf 

ibiiaon 

ipo^ich , 

iMenbrock 

iDette 

Total 


23.785 


I>iiring  the  months  of  July  and  September  the  entire  levee  line  was  fully  repaired. 
boat  75  per  cent  of  the  work  was  done  under  informal  contracts,  each  contract 
dTeriug  about  5  miles  of  levee.  Mr.  Klorer  reports  that  as  nearly  as  he  can  make 
ompanson  the  contract  syst^em  of  doing  the  repair  work  is  not  so  satisfactory,  as  it 
I  considerably  more  costly  than  the  old  method  of  doing  the  work  by  hired  labor. 

Of  the  371,709  linear  feet,  or  70.39  miles,  of  effective  levee  in  this  district,  on  April 
0, 1889,  there  are  1!)4,685  linear  feet,  or  36.87  miles,  built  wholly  or  in  part,  and  paid 
JT  by  the  United  States. 

The  Dilworth-Scudder  Dredging  Company  built  section  3  of  Nairn  Levee  with 

dredge,  and  at  the  present  writing  are  building  section  2  of  the  same  levee  with 
lie  Mune  machine.    Tne  machine  is  somewhat  smaller  in  size  but  of  the  same  pattern 


>' 


■■< 


n  maile  btwl  the  dredge  becu  operftted  in  ft  more  buBiaeai 

idl«d  in  >  geDerallj  man  intelllgtiDt  manner. 

The  oontTBcton  fklled  to  elear  the  borrow  pits  of  ti 


time  hu  beeo  loet  by  the  dredge  in  diguing  ont  treea  a: 
■    '  ■       '-      -    '      ' — "M  of  the  maob' '-^-* 


hftDdled  in  >  geDerallj  more  intelligent  manner. 

The  oontTBcton  fklled  to  clear  the  borrow  pits  o 
flooded  the  bBttnre,  vbicb  conld  have  been  done  at  inoderat 

'     •    -  ■-  ^--[ying  ont  trees  and  ■ 

le  maobine  which  bre 
It  the  dredge  remaim 
it  a  time^  awaiting  the  airiTal  of  a  new  part  when  there  w 

LAKE  BOBOHK  LKVKB  DISTRICT. 

During  the  month  of  June  a  Itne  of  crown  IbtbIb,  similai 
the  Bnrataria  Levee  diatrict,  was  ran. 

The  SAme  nnfavonililH  conditions  as  to  weather  and  he 
year  as  is  reported  for  tbe  Uanitaria  district  prevailed  in  tl 
and  as  a  resDlt  bnt  tittle  wurk  bus  been  done. 

Daring  October  contracts  were  mB<lH  ander  the  1899  alloti 
of  anew  line  atCorinneCSTi  L.},542  feet  I  nog,  eontaiuing  8 
work,  and  at  Caernarvon  (9TH.5  L.).  1.8&0  feel  long,  contain 
of  earthwork;  also  for  the  eDlnrKsinent  of  31,3X1  lioear  1 
102,375  cubic  yards  of  earthwork,  at  Coriuae  (9T3  L.)  and  I 

Tbe  diNtriot  built  a  new  levee  ftt  Harlem  ( 1002  L.),  1,120 
14,734  cDliio  yards  of  earthwork. 

At  Caeraarvun  (97tt.5  L.)  tbe  old  levee  was  need  inbnildl 
wns  oommenced  at  the  apper  end  of  tbe  line  and  carried  on  c< 
When  1,080  linear  feet  bnd  bei^n  lunipieted  the  river  was 
tbrealened  to  overtop  its  banks;  to  prevent  tbe  Bnrrouni 
oyertiowed  a  wing  levee,  225  feet  long  and  coutaiiuug3,T&7c 
waa  bailt  to  connect  tbe  new  and  old  levees. 

CoDHtrnction  of  tbe  oomiileted  new  levee,  bnilt  by  tbe  I 
local  levee  board,  ocensioned  the  abandonment  of  600  lini 
taining  5,400  cubic  yards  of  earthwork,  at  Uorinne,  and  1,11 
embracing  7,557  cubic  yanis  of  eartliwork,  at  Harlem. 

During  tbe  mouths  oFAiigunt  and  September  the  leveolin 
repaired,  the  work  being  done  jointly  b^  the  United  Statf 
board,  the  former  draining  tbe  borrow  pits  and  the  latlwd 

The  Uniteil  States  work  wm  done  by  informal  contraots 
ftbont  0  miles  of  levee. 

Of  the  ^3,336  linear  feet,  or  47.98  miles,  of  effective  leva 
are  165,454  linear  feet,  or  31.33  miles,  hnilt  whally  or  in 
United  Statea. 
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Appendix  4  I. 

United  States  Engineer  Office, 

New  Orleans,  La,,  July  6, 1898, 

No.  1. — Abstract  of  proposaU  received  in  responee  to  advertisement  (circular)  dated  June 
S4, 1S98,  opened  this  day  by  Maj,  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in 
the  Fourth  district,  improving  Mississippi  River, 


No. 


1 
2 
3 
4 

5 
7 
8 

9 
10 
11 
12 
14 
15 


Nanio  and  address  of  bidder. 


Dodo  van  &  Daley,  Labadleville,  La. 
M.  L.  Linnan.New  Orleans,  La ... . 

Batt  O'Brien,  Morville,  La 

L.  Bland.  I*oint  Pleasant,  La 

John  G.  Sessions,  Leota,  Miss 

M.  L.  Wolf  Sc  Co.,  Ottnmwa,  Iowa  . 
Clark  Sc  Keagan,  Bed  Biver  Land- 
ing, La  

Hayes  Bros.,  Plaqnemine,  La 

C.  R.  Fonder.  Natchez,  Miss 

n.  F.  Garbish^t.  Joseph,  La 

A.  P.  Martin,  Waterproof,  La 

James  B.  Marlow,  Natchez,  Miss  . . 
J.  O.  Boney,  Duckport,  La , 


Winter 
quarters. 


Sections 
8  and  4. 


Cent*. 


89 
29.45 


84 

45 

83 

22.44 

88 

42 

39 


Panola. 


Section  1. 


Cents, 
14 

11.50 
14 


11 

16 
18 
10.9^ 

a  10. 45 
18 


.Section  2. 


O&nt*. 
15 

12.49 
13 


1L50 

16 

14 

10.94 
a  10. 45 
-  15 


Sections 
8  to  7. 


Cents. 
15.50 


18.90 


15.90 
13.25 

18.50 

16 

12.74 

13.90 

18 


all 


Dnckpond. 


Sections 
ItoS. 


Cents. 


20 


17 
15 

16 
16 
a  14. 98 
19.50 


27 


Section  4. 


Cents, 


17 


15 

15.50 
18 
a  14. 88 
25 


27 


No. 


1 
2 
3 
5 

6 

7 

8 

9 

10 

11 

12 

13 

U 


Name  and  address  of  bidder. 


Donovan  &.  Daley,  Labadieville,  La 

M.  L.  Linnan,  New  Orleans,  La 

Batt  O'Brien,  Morville,  La 

Job  11  G.  Sessions,  Leota,  Miss 

Whipple  Sc  Gammill,  Crowley,  La 

M.  L.  Wolf  Sc  Co.,  Ottum wa,  Iowa 

Clark  &,  Reagan,  Red  River  Lauding,  La. 

Hayes  Bros.,  Plaquemine,  La 

C.  B.  Ponder.  Natchez,  Miss 

H.F.Garbish.  St  Joseph,  La 

A.  P.  Martin,  Waterproof,  La 

Belden  &  Seely.  Syracuse,  N.  Y 

James  R.  Marlow,  Natchez,  Miss 


Stockridgtt. 


Sections 
lto5. 


Cents. 
13.60 
13.74 
13.98 
14.75 


14 
a  13 
14.50 
14.98 
15.50 
14.50 
14.43 
18 


Sections 
6  to  9. 


Cents, 
18 


11.74 
13.90 


12 
12 
14 

10.99 
9.70 
20 

13.24 
a9.23 


Watei'proof. 


Sections 
lto4. 


Cents, 
12 

12.74 
12.98 
12.90 


m 

12 
15 

15.24 
13.50 
14.50 
13.78 
a  11. 97 


Sections 
5  to  8. 


Cents. 


17.74 
15.90 


13.75 
15.50 
15 
14.94 


20 
14.87 


Aqnasoo. 


Sections 
lto3. 


Cents. 


12.74 
13.98 
16.45 
13.49 
14. 5U 
13.90 
13.97 
U.99 


ii" 


a  Accepted.    Prices  bid  are  per  cabic  yard. 

United  States  Engineer  Office, 

New  Orleans,  La.,  August  SI,  1898, 

Ko.  2. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  18 j  1898, 
opened  this  day  by  Maj,  J,  H,  HVlard,  Coips  of  Engineers,  for  levee^ork  in  the  Fourth 
district,  improving  Mississippi  Biver, 


1 
2 
8 

4 
5 


HelgSRon  Bros.,  Waterproof  La 

C.  H.  Dameron,  H  untsville.  Mo 

John  Scott  Sc  Sons,  St.  Loais,  Mo 

E.P.  White,  New  Orleans,  La 

W.  J.  Bentley  &  Co.,  New  Orleans,  La 


Cents, 
a  16. 45 
27 

18.94 
26.50 
22.40 


a  Accepted.    Prices  bid  are  per  cnbio  yard. 


BNa  91) 229 
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UxiTKD  Statks  Enoinrbr  Office, 
Xew  Orleans,  La,,  September  2S,  1898, 

No.  3. — Abttract  of  proposaU  received  in  rcftponse  to  adrertieement  dated  Aufjusi  2$,  189S, 
opened  this  day  by  Maj.  J,  U.  Willardy  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
district,  improving  Missisnippi  liiver. 


No. 

Hyinclia 
Name  and  address  of  bidder.                       to 

1  Killoua. 

Pelican 

to 
Flagtowii. 

Lone 
Star. 

Loaiaa. 

CtJopers- 
vUle. 

1 
2 

Hayes  Bros.,  Plaquemine.  La a  11.75 

Doiiuvan  &  Daley.  Labadioville,  La 12.70 

J.  A.  Andrews  &' Son,  New  Orleans,!^ i        15.50 

0ent9. 
a  12. 75 

16.  (H) 

16 

Cents. 
a  18 

Cents. 

16 
a  13. 90 

14 

Cent*. 

18 
17 

8 

23 

al4.7S 

a  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  Engineer  Office, 
New  Orleans,  La.,  September  S2, 1898, 

No.  4. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  23, 1898, 
opened  this  day  by  Maj.  J,  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  tourti 
dislrictf  improving  Mississippi  liiver. 


No. 


1 
2 
8 
4 

5 
6 
7 
8 


Name  and  address  of  bidder. 


Hermitage. 


M.  L.  Linnao,  Point  Conpeo,  La 

Thomas  Wbelan,  SiiDHhine,  La 

Israel  R.  Bobbitt.  Arbn>tii,  La 

Batt  O'Brit-n,  Morville.  La 

Ge«r«:e  Byrne.  Port  Allen,  La 

Donovan  '&i  Duley,  Lubadieville.  La 

Heariu  &,  O'Connor,  Point  Coupee  I-a.. 
J.  A.  AndrowH  Sc  Son,  New  Orleans,  l^a. 


Cents. 


33 


35 


Beanlien 

to 
Antonio. 


Cents. 
a  10. 97 

14 

13.50 

14 

12.40 

13.70 

12.95 

19 


Misaoori. 


Cents, 


a  14. 50 
15 

10.50 
14.90 


19.50 


Anstralia. 


Cents, 
a  10.91 


16.  W 
17. « 


16.  JO 


a  Accepted.    Prices  bid  are  per  cabio  yard 

United  States  Engineer  Office, 
New  Orleans,  La,,  September  28, 1898. 

No.  5. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  29j  1898, 
opened  this  day  by  Maj.  J.  H,  WiUard,  Corps  of  Engineers,  for  levee  work  in  tt« 
Fourth  district,  improving  Mississippi  liiver. 


Name  and  address  of 
bidder. 

Winter 
quarters. 

Esperanza. 

Ashley. 

No. 

Sections 
lto4. 

Sections 
16  to  19. 

Sections 
1  to3. 

Sections 
4  to  6. 

Sections 
7  to  10. 

Sections 
11  to  13. 

1 

0.  E.  Ponder,  St  Joseph, 
La 

Cents. 
29.50 

Cents. 

CenU. 

CenU. 

Cents. 

CenU. 

Centi. 

2 

John  Scott  &  Sons,  St. 
TiOnis.  MOr -- 

... 

alL36 
12.70 
13.70 
13.73 
12.74 
n.94 

an.  38 

a  11. 36 

a  11.36 

8 

H.  J.  Loonam,  Morville, 
La 

4 

Donovan  &.  Daley,  Baton 
Ronge,  La 

13.70 

12 

12.74 

13.70 
13.98 
13.90 

13.70 

5 

Batt  O'Brien, Morville, 
La 

39.74 

a  19. 90 
23| 

49.99 
441 

11  9S 

6 

Bosh  Bros.,  Artonish, 
Miss 

12  90 

7 

James   R.    Mar  low, 
Waterproof.  La 

1 

a  Accepted.    Prices  bid  are  per  cubic  yard. 
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United  Statbs  Engineer  Office, 

New  Orleans,  La.,  October  10, 1898, 

•Abstract  of  proposals  received  in  response  to  advertisement  dated  September  10, 
opened  this  day  by  Mm,  «/.  H,  Willard,  Corps  of  Engineers,  for  levee  work  in  the 
h  district,  improving  Mississippi  River, 


Name  and  addresa  of  bidder. 


I.  Moody,  New  Orleans,  La 

>rge  Jurjsens,  New  Orleans,  La. . 
>inas  Egan,  Jr.,  New  Orleans.  La 
\  HroDiian,  jNew  Orleans,  La  .... 
*cis(ie  Nereaux,  Poydras,  La  .... 
n  F.  Meyer,  English  Turn,  La  .. 


Corrinne, 

sections 

lto5. 


Cents. 
19 
a  14. 74 
17.00 


Poydras, 

sections  1 

and  2. 


Cents. 
16.90 


16.75 

19.74 

21.25 

a  14. 90 


Caemar- 

Ton,  seO" 

tions 

lto3. 


Cents. 
16.90 
lti.94 
a  16 


22.75 


Orange 

Grove,  se<y 

tious  1 

and  2. 


Cents, 
21 

15.85 
15 


15.90 


a  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  Engineer  Office, 

New  Orleans,  La.,  October  19, 1898, 

-Abstract  of  proposals  received  in  response  to  advertisement  dated  September  21, 
opened  thin  day  by  Mai.  J,  H,  Willard,  Corps  of  Engineers,  for  levee  work  in  the 
h  district,  improving  Aiississippi  Biver, 


Name  and  address  of  bidder. 

St  Ann. 

Conoes* 
sion. 

Concord 
to  Au- 
gusta. 

St  Ros- 
alie. 

TreadA- 
way. 

>t.  McXamara,  New  Orleans.  La  .......... 

Cents. 

Cents. 

Cents. 

Cents, 

Cents. 
13 

>rffe  Jiirirt'na.  New  OrlnanA.  La  ........... 

15.90 
14.75 
15 

15.92 

•iiiiiM  K"aD.  ir..  New  Orleans. Lu.......... 

16 

16 

15.75 
15 

).  Moodv,  New  OrleanH,  La 

>.  Willis.  St.  James.  La 

14 
14 

12.60 
16 

i.  Sjiriiy,  JesuitH  Bend,  La 

15 
12.00 

;liael  Cullen,  New  Orleans.  La 

11.47 

)maH  B.  Clearv.  New  Orleans.  La.......... 

12.48 

Name  and  address  of  bidder. 

Butler. 

Orange. 
Fai-m. 

Pelaa. 

Bodey. 

Booth. 

>.  E.  Booth.  Triumph.  La 

Cents. 

Cents. 

CenU. 

Cents. 

Cents. 

15.  oa 

>i.  McNaraara,  New  Orleans.  La  .......... 

13.00 
14. 25 
n.47 

a  14. 75 

al3{ 
14.75 

a  15. 50 

a  13. 75 

JTUe  Jur;rens.  New  Orleans,  La...... 

;bael  Cnileu,  New  Orleans.  La 

a  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  Engineer  Office, 
New  Orleans,  La,,  November  10, 1898, 

'Abstract  of  proposals  received  in  response  to  advertisement  dated  October  29, 1898, 
d  this  day  by  Maj.  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
et,  improving  Mississippi  Biver. 


Name  and  address  of  bidder. 

8t  Ann. 

St.  Rosalie. 

Treada- 
way. 

Butler. 

^e  Bros.  Construction  Co..  St  Louis 

Cents. 

Cents. 
a  13. 50 
14.22 
18.70 

Cents. 
16 

Cents, 

orse  Jurirens,  New  Orleans.  La 

F.  Barbour  &.  Son.  New  Orleans 

chael  Cullen.  New  Orleans.  La 

a  13. 25 

an.  88 

11.88 

•  Accepted.    Prices  bid  are  pei  oub\o  yax^ 
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United  Statxs  Enginbbr  Office, 
Xew  Orlean$,  La„  Deoemher  gS,  1898, 


No.  9. — Abstract  ofpropoaaU  received  in  respon$e  to  adrertiaement  dated  December  13^  1898, 
opened  this  day  by  Capt.  Henry  Jervey,  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
district,  improving  Missiitnippi  Jtiver. 


No. 

Name  and  address  of  bidder. 

Robertson. 

Rode^ 
Extension. 

Section  1. 

Section  2. 

1 

W.O.  Flynn,  New  Orleans,  La 

Robt.  MrNaniara,  New  Orloiuin.  La 

Genu. 
3L75 

Cents. 
3L75 

Cents. 

2 

a  17 

8 

W.  F.  BarbiMi  r  &  Son,  New  Orleans,  La 

a22 

a22 

4 

J. L.Buras,  Baras.  La... 

19  75 

a  Accepted.    Prices  bid  are  per  cabio  yard. 

United  States  Engineer  Office, 

Sew  Orleans,  La.^  February  11,  1899. 

No.  10. — Abstract  of  proposals  received  in  response  to  advertisement  (oircnlar)  dated 
February  1,  ISW,  opened  this  day  by  Capt.  Henry  Jervey,  Corps  of  Engineeri,for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River, 


No. 


1 
2 
8 


Name  and  address  of  bidder. 


Clark  8c  Reaj^an,  Goldman,  La. 
T.  A.  Ht*lgaHon,  (toldman,  La  . 
U.  J.  Loouani,  Goldman,  La  . . . 


Palmyra 
laland. 


CetU*. 
16.23 
alO.90 
11.40 


a  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  Engineer  Office, 

Ifew  Orleans,  La.,  February  20, 1899. 

No.  \\.— Abstracts  of  proposals  received  in  response  to  advertisement  (circular)  dated 
February  7,  1899,  opened  this  day  by  Capt.  Henry  Jervey,  Corps  of  Engineers,  for  levee 
work  in  the  Fourth  district,  improving  Mississipjn  River, 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Sections. 

72 

73 

74 

75 

76 

77 

78 

1 
2 

W.  0.  Flynn,  New  Orleans,  La 

Hearin  cV-  O'Connor,  Baton  Kou^e.  La. 
Clark  6c  Reagan,  Red  River  Lauding, 
La. 

Cents. 
23.7 
17.50 

a  13. 23 

Cents. 
23.7 

Cents. 
23.7 

Cents. 
23.7 

Cents. 
23.7 

Cente. 
23.7 

Cents. 
23.7 

3 

a 13. 23 

a  15 

12.45 

13.45 

a  12. 45 

12.45 

a  Accepted.  Prices  bid  are  per  cubic  yard. 
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Appendix  4  J. 

Usi  of  contracts  in  forcty  Fourth  district,  improving  Missiisippi  Biver,  with  names  of 
contraclors,  dates  of  approval  of  contracts,  dates  of  beginning  work,  expiration  of  time 
for  completionf  and  extensions  granted. 


No. 


1 
3 

3 
4 

5 
6 
7 

8 

0 

10 
11 
12 
18 

14 

15 
16 

17 
18 
19 
20 
21 

22 


Name  of  levee. 


Kempe 

EHpuranza,  nections  2  to  4,  incl naive 

AHflley,  Hoctions  1  to  11,  inclualve 

liina,  sections  6  and  8 

Ueuiilieu  to  Antonio,  sections  1,  2,  And  5 

M iMsouri,  sections  2  to  4,  inclusive 

Australia,  sections  1  jknd  2 

SH.viiielia>to  Killona,  sections  1  to  6,  inclusive 
Toliran  to  Flagtown,  section  5 
Lone  Star 

Louisa,  section  2 

Coopersville 

St.  Ann 

St.  Rosalie,  sections  1  and  2 

Ballay  to  Orange  Farm,  section  4 

n»elas 

'<Uo<ley 

nWoth 

Seel  ions  7  and  9,  Pontcbartrain  district 

Sections  18  to  50  and  97  to  103,  inclusive,  Pontcbar- 
train district. 

Corinne,  sections  1  and  2 

Poy  draH,  section  2 

Ciicrnarvon,  sections  2  and  3 

1  steel  towboat 

2  decked  barges *. 


Steel  ball,  etc.,  for  dredge  The  Ram. 


Below  Cairo. 


Miles.    Bank. 


867 
711 
724 
806 
836 
840 
846 
930 
936 
942 
943 
944 
985 
999 
023 
032 
035 
039 
836 
861 

972.5 

978 

978.5 


B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
B. 
B. 
R. 
R. 
K. 
R. 
R. 
L. 
L. 

L. 
L. 
L. 


Contractor. 


Helgason  Broa. 
Batt  O'Brien. 
Jobn  Soott  &  Sons. 
F.M.McLaagblin. 
M.  L.  Linnan. 
I.  R.  Bobbitt. 
M.  L.  Linnan. 

»Haye8  Bros. 

Donovan  St  Daly. 

James  A.  Andrews  Sc  Son. 

Michael  Cullen. 

Wade  Bros.  Construction  Co. 

Victor  Adema. 

^Robert  McNamara. 

Israel  R.  Bobbitt. 
Michael  Haniok. 


George  Jorgens. 

John  F.  Meyer. 

Thomas  Egan,  Jr. 

The  Iowa  Iron  works,  Lim> 

ited. 
Cincinnati  Marine  Rwy.  Co. 
Springfield  itoiler  and  Man- 

nfactaring  Cok 


No. 


1 
2 
8 

4 
5 

6 
7 

8 

0 
10 
11 
12 
13 

14 

15 

16 

17 
18 
19 
20 
21 


NMne  of  leveeii 


Kempe 

Esitenmza,  sections  2  to  4,  inclusive 
AHiiley ,  sections  1  to  11,  inelusive — 

Nina,  sections  6  and  8 

Jieaulieu  to  Antonio,  sections  1,2, 

and  5 

Missouri,  sections  2  to  4,  inclusive  . . 
Australia,  sections  1  and  2 

{Hymelia  to  Killona,  sections  1  to  5, 
inclusive 
Pelican  to  Flagtown,  section  5 
Lone  Star 

Louisa,  section  2 

Coopersville 

St.  Ann 

St.  Rosalie,  sections  1  and  2 

Ballay  to  Orange  Farm,  section  4 . . . . 

{Pelas 
Rodev 
Booth 

Sections  7  and  9,  Ponchartrain  dis- 
trict  

Sections  48  to  50  and  97  to  103,  inoln- 

sive,  Ponchartrain  district 

Corinne,  sections  1  and  2 

Poydras,  section  2 

Caernarvon,  sections  2  and  3 

1  steel  towboat 

2  decked  barges 

Steel  hull,  etc.,  for  dr«dge  The  Ram. 


Date  of  ap- 
proval. 


Oct  21,1898 
Nov.  14,1898 
Nov.  6,1898 
Feb.  11,1898 

Deo.  29,1898 
Oct  24,1898 
Dec.   29,1898 

^Nov.  10,1808 


Nov. 

Oct. 

Jan. 

Apr. 

Nov. 


6,1898 
24,1898 

6,1898 
26,1899 
17,1897 


Nov.  22,1888 


Sept  16. 1897 


Jan. 

Nov. 

Nov. 

Nov. 

Mar. 

Jan. 

Mar. 


31,1898 

10, 1898 
8,1898 
6,1898 

29,1898 
6.1899 

26,1899 


Date  of  begin' 
ning  worK. 


Sept  6,1898 
Oct  24,1888 
Nov.  21,1898 
Jan.  15,1898 

Oct    10,1898 

do 

do 


Date  of  expira- 
tion of  con- 
tract. 


•  •  •  • •  uo  •••••• • 


do 

do 

Nov.  29,1898 
Deo.  5, 1898 
Jan.   16,1898 

Nov.  25,1896 


Sept    1,1897 

Jan.  15,1898 
Oct  25,1898 
Oct    31,1898 

do 

Mar.  20,1898 
Feb.  27,1889 


Deo.  81,1898 
Mar.    1,1899 

Jan.     1,1899 

Mat.    1,1899 

do 

do 


■  ■■.•CIO  ••••••< 


do 

do 

do 

> • • • « uO  •••••• < 

Feb.     1,1898 
Mar.    1,1899 


Mar.    1,1888 

Jan.  1,1899 
Mar.    1,1899 

do 

do 

Ang.  4,1898 
Mar.  1,1899 
July  89,1899 


Extension  of 
time  granted. 


Apr.    1, 1899 

May     1, 1809 
June   1,1899 


May    1, 1899 


May    1,1899 


Mar.    1,1899 
June  20, 1899 


*-l 


ak: 


r-.  M#*"»  ■-•*•  .     . 


» '■ 
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33 
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34 
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rnie  reference  to  roman  are  to  part  (or  volnme)  and  those  !n  arable  to  page.] 


Mi  of  Con^resB.    See  Laws. 

badmet  River,  Mass.     See  New  Bedford. 

Bay. Minn.,  improyement  of  harbor 1,449:  in,2608 

Harbor  and  River,  Wis.: 

ctionof  bridge  at  Algoma i,  633 

Improrement  of  harbor i,  462;  iv,  2751 

Mms  River,  Ala.,  improvement  of i,  2i)9;  ii,  1676 

my,  N.  Y.,  removal  of  wreck  in  Hndson  River i,  103:  u,  1315 

and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

▼i» 1,229;  u,  1481 

la  Sonnd,  N.  C: 
laftprovement     of     waterway    to    Norfolk,    Va.,    via    Cnrritnck 

Sound 1,229:11,1481 

pprovement   of    waterway    to    Norfolk,    Va.,    via    Pasquotank 

fiirer  i,  228;  ii,  1480 

Dreg.,  harbor  lines i,  89;  iv,  3251 

•  Vt. ,  constmction  of  bridge  across  Lake  Champlain i,  619 

ia,  Va..  removal  of  wreck  in  Potomac  River  near i,  223;  n,  1442 

Wis.,  bridge  of  city  of i,  633 

Im  Slongh,  Cal.,  constmction  of  bridge  across i,  623 

y.  Pa.,  harbor  lines i,39;  iii,2449 

y  River,  Pa. : 

itmction  of  locks  and  dams i,421;  iii,3404 

Improrement  by  open-channel  work i,422;  in,  2410 

Improvement  of  Pittsbnrg  Harbor i,419:  in,  2397 

Survey  of i,423;  m,3411 

Creek  or  River,  8.  C. : 

ination  and  survey  to  Charleston i,255 

Kzamination  and  survey  to  Esthi^rville-Minim  Creek  Canal l,  255 

Head,  Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor.      1, 346 

Bay,  Wis.  (sccDulnth) 1,449;  iii,2611 

y  Creek,  N.  J.,  improvement  of i,  175;  ii,  1358 

Harbor,  Mich., improvement  of i,5ll;  iv,2983 

Liver,  Oreg.,  improvement  of i,574;  iv,3213 

River,  Qa.,  miprovement  of i,261;  ii,1578 

(steamship),  removal  of  wreck  of i,  147;  ii,  1276 

Harbor. Cal., improvement  of i,554;  iv,8161 

River,  La.,  improvement  of... i,320;  ii,  1837 

River,  D.  C.,  survey  of 1,222;  ii,1448 

River,  Fla.,  improvement  of I,2a5;  ii,1638 

,  iicidte  3f.  (scnooner),  removal  of  wreck  of 1,96,1145 

(Nandna)  Creek,  Va. ,  improvement  of i,  228;  ii,  1479 

(schooner),  removal  of  wreck  of 1,90,1144 

laria  (schooner),  removal  of  wreck  of i>183;  u,13d7 

1 
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Ann,  Cape,  Maas.: 

Harbor  of  refuge  at  Sandy  Bay,  oonatraction  of i,  65,10(4 

Piers  and  breakwater  at  Kockport,  examination  and  snrvey 1,81 

Beenrvev  and  estimate  of  cost  at  breakwater,  Sandy  Bay 1,88 

Ann^Comelta  (pnngy),  removal  of  wreck  of i,203;  ii,U98 

Anne  Amndel  Connty,  Md.,  bridge  of I,©4,ffl6 

Annemessex  River,  Md. : 

Harbor  lines  at  Crisfleld i,39;  n,lliW 

Wreck  at  Crisfield,  removal  of i,303;  n,1898 

Apalachicola  Bay  and  River,  Fla.: 

Lmprovement  of  bay i,289;  11,1649 

Improvement  of  river,  including  the  Gnt-off i,290;  II,165S 

Appomattox  River,  Va.,  improvement  of i,226;  11,1476 

Appoqninimink  River,  DeL,  improvement  of 1,185;  ii,1874 

Appropriations.    See  Rivers  and  harbors. 
Ajqnedact  Bridge,  Washington,  D.  C: 

Boulevard  to  Mount  Vernon,  Va l,tf 

Repair  of 1,826:  vi,im 

Aquia  Creek,  Va.,  improvement  of i,210;  ii,1488 

AraTiBAw  Harbor  and  Pass,  Tex.: 

Estimate  of  cost  of  improvement i,845;  n,1978 

Improvement  of  i)ass 1,844;  n,197a 

Arcadia,  Mich.,  examination  and  survey  at 1*505 

Arch  Bock,  San  Francisco  Harbor,  Cal.,  removal  of 1,554;  iv,816S 

Arkansas  River,  Ark.  and  Ind.  T.: 

Bridge  at  Little  Rock,  Ark.,  construction  of i»618 

Gauging  (see  Mississippi  River) 1,88,860;  n, 2035 

Improvement  of i,  868;  n,  2033 

Removal  of  obstructions i,862;  ii,2Wl 

Arlington  estate,  Va. ,  memorial  bridge  across  Potomac  River  at.  i,  42, 62T^,  ti,^ 
Arthur  Kill,  N.  Y.  and  N.  J.: 

Examination  and  survey if  16} 

Improvement  of  (8ee  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

Arthur  Lake,  La.,  («ee  Mermentau  River) i, 829;  n,  1851 

Ashepoo  River,  S.  C,  removal  of  wrecks - 1,255;  n,lMO 

Ashland  Harbor,  Wis.,  improvement  of 1,451;  ffli^^ 

Ashley  River,  S.  C, removal  of  wreck 1,254;  n,1550 

Ashtabula  Harbor,  Ohio:  ^^ 

Improvement  of i,588;  n.JS 

Water  levels 1,687;  vi,8859,^^ 

AHa  (schooner), removal  of  wreck  of . ^'^'V^v 

Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  190;  n,  '-^ 

Assistants,  civilian,  to  engineer  officers, equipment  of i,0y   ^ 

Assonet  River,  Mass. ,  examination  and  survey ^ 

Atchaf alaya  Bay  and  River,  La. : 

Rectification    of    river    mouth    by    Mississippi    River    Commis-       ^^ 

sion 1,616;  v,8291,^ 

Survey  of  bay i,  -^ 

Augusta,  G^a. : 

Alteration  of  bridge  across  Savannah  River i,634,^ 

Improvement  of  Savannah  River  above I>259;  n,l^ 

Improvement  of  Savannah  River  below I»257;  u,15^ 

Aox  Bees  Scies  Lake, Mich,  (aee  Frankfort) i,501;  iv,29^ 

Back  Cove, Portland,  Me.  (sec  Portland) 1,55, 1(M 

Back  River,  Me.  (we  Sasanoa  River) 1,55,104 

Bagaduce  River,  Me. ,  improvement  of 1,48,109 

Btutimore  Harbor,  Md. : 

Bridge  across  Stone  House  Cove,  Curtis  Bay,  alteration  of i,6S4,6S 

Defenses  of i,23,8C 

Harbor  lines  at  Sparrows  Point 1,89;  n,141 

Improvement  at  Spring  Garden If905;  n,141 

Improvement  of  channel  to l>908;  ll,14() 

Improvement  of  channel  to  Curtis  Bay 1^804;  ii,14fl 

Wreck  in  Colgate  Creek,  removal  of I»906;  11,141 
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Bar  Harbor,  Me.: 

CoDBtmction  of  breakwater 1,46,1022 

Defenses  of i,  16, 685 

Barren  River,  Ey. ,  operating  and  care  of  locks  and  dams i,  446;  iii,  2584 

Bartholomew  Bayon,  La.  and  Ark. ,  improvement  of i,  352;  u,  2000 

Bass  River,  Mass.: 

Examination  and  survey  of  harbor i,97 

Removal  of  wrecks  near  light  station 1,96,1144 

Bastorop  ( Bostrop )  Bayou,  Tex. ,  examination  and  survey i,  346 

Bath,  Me.,  removal  of  wreck  in  Kennebec  River  at 1,62,1049 

Battalion  of  Engineers 1,6,657 

Batteries: 

Dynamite i,12 

Gun  and  mortar i,10 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  144;  u,  1266 

Bay  Shore,  Long  Island,  N.  Y. ,  examination  and  survey i,  142 

Beach  Channel,  Jamaica  Bay,  N.  Y.,  construction  of  bridge  across i,621 

Beachridge,  111.    See  Beechridge. 
Beaufort  Harbor,  N.  C: 

Defenses  of 1,26,846 

Improvement  of i,238;  ii,1498 

Improvement  of  waterway  to  Newbem i,237;  ii,1497 

Improvement  of  waterway  to  New  River i,239;  n,1499 

Beaufort  Harbor  and  River,  S.  C: 

Channel  to  Savannah,  Ga.  («e6  Savannah) 1,255;  u,1559 

Improvement  of  river i,254;  ii,1548 

Removal  of  wreck  near  naval  station i,255;  n,1550 

Beechridge,  ni.: 

Prevention  of  break  in  Mississippi  River  at i,878;  in,2088 

Survey  for  preventing  break  in  Mississippi  River  at i,  375 

Belle  River,  Mich.: 

Construction  of  bridges  at  Marine  City 1,628 

Improvement  of i,517;  iy,2996 

Bellevue,  Iowa,  survey  of  Mississippi  River  opposite i,  877 

Bett,  Lavinia  (schooner),  removiJ  of  wreck  of. 1,62,1049 

Beverly  Harbor,  Mass.,  examination  and  survey i,81 

Big  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  190;  ii,  1381 

Big  Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams i,  446;  ni,  2584 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of i,483;  in,2501 

Improvement  of  LevisaFork i,486;  in,2511 

Improvement  of  Tug  Fork i,436;  in,2508 

Operating  and  care  of  lock  and  dam i,435;  in,2505 

Big  Sunflower  River,  Miss.: 

Improvement  of ... .' 1,859;  ii,2022 

Survey  of ..  i,862 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of i,  89 

Bilozi,  Miss.,  survey  for  channel  from  Ship  Island  Pass  and  Harbor,  i,  317;  n,  1787 

Bismarck,  N.  Dak.  (see  Missouri  River) i,387;  m,2219 

Black  Lake,  Mich. ,  miprovement  of  Holland  Harbor i,  492;  iv,  2918 

Black  River,  Ark.  and  Mo.: 

Construction  of  bridge  at  Pocahontas,  Ark 1,618 

Improvement  of i,867;  ii,2040 

Black  River,  La.,  improvement  of i,850;  n,1994 

Black  River,  Mich.: 

Improvement  at  mouth i,515;  rv,2992 

Improvement  at  Port  Huron i,515;  iv,2998 

Black  River,  N.  C,  improvement  of i,240;  u,1502 

Black  River,  Ohio: 

Construction  of  bridge  at  Lorain 1,621 

Lnprovement of  Lorain  Harbor i,529;  rT,8055 

Black  Rock  Harbor,  N.  Y.,  improvement  of i,540;  iy,3114 

Black  Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of i,628 

Canal  to  Five-mile  Creek,  survey i,817;  n,1780 

Improvement  above  Tuscaloosa i,304;  u,1702 

Improvement  below  Tuscaloosa i,305;  n,1708 

Operating  and  care  of  locks  and  dams i,805;  n,1708 

Blackwater  RiTer,  Fla»  and  Ala.,  improvement  of i«297;  u^l<Sft& 
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Block  Island,  R.  L: 

Constmction  of  harbor  of  refnge 1,94,1189 

Improvement  of  Qreat  Salt  Pond 1,95,1141 

Block  Iflland  Sound,  R.  I.,  removal  of  wreck 1,1144 

Blood  River,  La.  («ce  Tickf aw  River) 1,319;  11,1835 

Boards: 

Endicott  Board i,9 

On  torpedo svstem 1,5,649 

The  Board  of  Engineers 1,5,646 

Boats.    See  Dredge  and  Snag  boats  and  Wrecks. 

Boca  Grande,  Fla.,  examination  and  survey i,288 

BoBuf  River,  La.,  improvement  of i,353;  n,2002 

Bogue  Chi tto,  La.,  improvement  of 1.316;  n,1729 

BogueFalia,  La.,  improvement  of i,3U8;  n,1833 

Bogue  Sound,  N.  C,  improvement  of  waterway  via i,239;  11,1499 

Boothbay  Harbor.  Me.,  examination  and  survey 1,62 

Boston  Harbor,  Mass. : 

Bridge  across  Charles  River,  construction  of 1,620 

Bridge  across  Mystic  River,  construction  of 1,623 

Defenses  of i,  18, 709 

Harbor  lines  in  Charles  River 1,39,1098,1100 

Improvement  of 1,71,1074 

Bostrop  Bayou,  Tex.,examination  and  survey 1,846 

Boulevard  between  Washington,  D.  C. ,  and  Mount  Yemon,  Va i, 41 

Brandy  wine  River,  Del. ,  construction  of  bridge  at  Wilmington I,62S 

Brazos  River,  Tex.: 

Estimate  of  cost  of  improvement  of  mouth,  near  Velasco i,  340;  n,  1976 

Improvement  at  moutn i,343;  ii,  1969 

Improvement  between  Velasco  and  Richmond i,  343, 344;  u,  1970 

Brazos  Santiago  Harbor,  Tex.,  examination  and  survey i,346 

Breton  Bay,  Md.,  examination  and  survev i,228 

Bridge  Creek  Landing,  Va.,  damage  to  Government  wharf i,  633;  yi,3843 

Bridgeport  Harbor,  Conn. : 

Defenses  of 1,20,747 

Estimate  of  cost  for  channel  extension 1,124,1187 

Harbor  lines 1,39,1193 

Improvement  of 1,112,1168 

Bridges  across  navigable  waters: 

Alteration  of 1,40,624,625 

Aqueduct  Bridge  at  Washington ,  D.  C. ,  repair  of i,  626;  vi,  3777 

Construction  ef. 1,39,618 

Examination  of  Congressional  bills  authorizing  construction  of i,  39 

Exiunination  of  plans  and  locations 1,89,618,620 

Memorial  bridge  at  Washington,  D.  C 1,42,627;  vi,3779 

Obstructing  navigation *. 1,40,624,625 

Stone  bridge  across  Sakonnet  River,  R.  I. ,  alteration  of 1, 87, 1120 

Bristol  Bar,  Patuxent  River,  Md. ,  examination  and  survey 1.228 

Broad  Creek  River,  Del.,  improvement  of 1,196;  n,13S9 

Broadkiln  River,  Del.,  improvement  of i,190;  ii,1380 

Broad  Sound,  Boston,  Mass.  {see  Boston) 1,78,1074 

Bronx  River,  N.  Y.: 

Improvement  of i,128;  11,1217 

Removal  of  wreck 1,147;  n,1278 

Brooklyn,  N.  Y.,  removal  of  wreck i,  147;  n,  1278 

Brooklyn  and  Jamaica  Bav  Turnpike  Company,  bridge  of i,  621 

Browns  Creek,  Say ville,  N.  Y.,  improvement  of 1, 140;  n,  1247 

Brunswick  Harbor,  Q«. : 

Defenses  of 1,37,882 

Examination  and  survey i,267 

Improvement  of 1,264;  n,  1585 

Bucksport  Harbor,  Me.,  examination  and  survey i,62 

Bucksport  Narrows,  Penobscot  River,  Me.,  examination  and  survey i,  62 

Buffalo,  N.  Y.: 

Bridges  across  Niagara  River,  construction  of 1,619 

Harbor  lines  at  West  Seneca 1,89;  iv,8123 

Improvement  of  channels  in  waters  connecting  Qreat  Lakes..  i,505;  rv,2953 
Improvement  of  entrance  to  Erie  Basin  and  Bliusk  Rock  Harbor  i,  540;  iv,  3114 

Improvement  of  harbor i,588;  iv,8101 

Buffalo  Bayou,  Tex.,  improvement  of 1,840;  ll»  1961« IMi,  1967 
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iflWo  Pork,  Snake  River,  Wyo. ,  road  to  Fort  Waahakie i,  640;  vi,  8881 

iffalo  Fork,  White  River,  Ark. ,  improvement  of i,  365;  u,  2037 

liidings,  public,  and  grounds,  District  of  Columbia i,  632;  y  i,  8811 

irlington  Harbor,  Vt.,  improvement  of 1,148;  n,1289 

Lttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,144;  u,1266 

Removal  of  wreck i,147;  u,1278 

C. 

kche  River,  Ark.,  improvement  of 1,866;  n,2039 

\che  River,  111.: 

Prevention  of  Mississippi  River  from  breaking  into i,  878;  in,  2088 

Snrvey  for  preventing  Mississippi  River  from  breaking  into i,  875 

kddo  Lake, Tex. and  La.  («ee  Cypress  Bayou) i,350;  n,1992 

iro,  ni. : 

Prevention  of  break  in  Mississippi  River  near i,  373;  in,  2088 

Survey  for  preventing  break  in  Mississippi  River  near i,  375 

Jcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  330;  n,  1858 

ilifomia  Debris  Commission 1,618;  vi,3747 

dooeahatchee  River,  Fla. : 

Examinations  and  surveys i,288 

Improvement  of i,278;  n,1625 

dnmet  Harbor  and  River,  111.  and  Ind. : 

Bridge  near  Chicago,  111.,  construction  of 1,622 

Bridge  at  Hammond,  Ind. ,  reconstruction  of i,  623 

Harbor  lines  at  Calumet i,39;  iv,2891 

Improvement  of  harbor i,477;  iv,2888 

Improvement  of  river i,478:  rv,2838 

Jumet  Western  Railway  Company, bridge  of 1,622 

kmbridge,  Mass. : 

Construction  of  bridge  across  Charles  River i,620 

Harbor  lines  in  Charles  River 1,89,1100 

jnden» Me. , examination  and  survey  of  harbor i,62 

ouden,  N.  J. : 

Improvement  of  Cooper  Creek i,  177;  n,  1360 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on  1,168;  u,  1828, 1330 

oiadian  canal,  Sault  Ste.  Marie,  Ont ,  commerce  through i,  507;  iv ,  2978 

inals,  etc.  (see  also  Waterways): 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,229;  n,1481 

Allegheny  River,  Pa.,  locks  and  dams i,  421;  ni,  2404 

Appropriation  for  operating  and  care 1,88 

Barren  River,  Ey.,  locks  and  dams 1,446;  m,2584 

Big  Barren  River,  Ey.,  locks  and  daoM i,446;  ni,2584 

Big  Sandy  River,  W.  Va.  and  Ey.,  locks  and  dams..  1,433,435;  in, 2501, 2509* 
Black     Warrior     River,     Ala.,     above     Tuscaloosa,     locks     and 

dams  1,304,805;  n,  1702, 1708 

Black  Warrior  River,  Ala.,  below  Tuscaloosa, locks  and  dams.,  i, 305;  n,  1708 

Black  Warrior  River,  Ala.,  to  Five-mile  Creek i,  317;  n,  1780 

Canadian  canal,  Sault  Ste.  Marie,  Out. ,  commerce  through i,  507;  iv,  2978 

Caecades  Canal,  Columbia  River,  Oreg 1,584,586;  iv,  8222, 8224 

Chicago  Drainage  Canal,  HI i,40 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via 1,237;  n,  1497 

Colorado  River, Tex.,  canal  around  raft 1,846 

Columbia  River,  Greg.,  Cascades  Canal 1,584,586;  iv,3222,d224 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams 1,800,802;  11,1682,1692 

Cumberland  River  above  Nashville,  locks  and  dams i,  399;  in,  2242 

Cumberland  River  below  Nashville,  locks  and  dams 1,897;  m,2288 

Davis  Island  Dam,  Ohio  River,  Pa i,413;  iii,2347 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River i,376;  in,  2160 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via i,  228;  ii,  1480 

Duluth  Canal, Minn l,449;  ni,2611 

Erie  Canal,  N.  Y.,  preservation  of  benchmarks i,636;  yi,8859 

Estherville-Minim  Creek  Canal,  S.  C.  (see  aUo  Santee  River) .  i,  249, 255:  n,  1582 

Fox  River,  Wis.,  locks  and  dams 1,471,478;  iv,2789,2794 

Galena  Biver,Iu.,  look  and  dam 1,877;  m,2168 
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Canals,  etc.-— Gontiiiiied. 

Grand  Rapids  Lock  and  Dam,  Wabash  River I»444;  m,  21778 

Great  Kanawha  River,  W.  Va.,  locks  and  dams 1,427,429;  m,  2479, 2485 

Green  River,  Ky.,  Lock  No.  2,  at  Rumsey 1,445;  m,2581 

Green  River  Ky.,  Lock  No.  6 1,446;  m,2583 

Green  River,  Ky.,  locks  and  dams,  operating  and  care i,  446;  ni,2584 

niinois  and  Mississippi  Canal,  ni 1,482,484;  iv,2858,2888 

lUinois  River,  III,  locks  and  dams 1,480,482;  iv,2841,2849 

Kampsville  Lock  and  Dam,  Illinois  River, 111 i,482;  rv,2849 

Ken tncky  River,  Ky.,  locks  and  dams 1,487,489;  in,2518,2523 

Lagrange  Lock  and  Dam,  Illinois  River,  111 if482;  rv,2849 

Little  Kanawha  River,  W.  Va. ,  locks  and  dams 1, 425, 426;  lU,  2474, 2476 

Louisville  and  Portland  Canal,  Ky. 1,440,442;  ra,2545,26ft5 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  harbor  of  refuge i,  461 ;  rv,  2749 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  improvement  of l,  460;  iv,  2737 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  461;  IY,2743 

Minim  Creek-Estherville  Canal,  S.  C.  (see  also  Santee  River) .  i,  249, 255;  n,  1538 
Mississippi  River,  between  St  Paul  and  Minneapolis,  Minn.,  lock  and 

dam     1,878;  in,2178 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  Dock i,876;  m,2160 

Mississippi  River,  reservoir  dams i,  379, 380;  m,  2182, 2190 

Mississippi  River  to  Lake  Superior i,456 

Monongahela  River,  W.  Va.  and  Pa i,  417, 418, 419;  in,  2878, 2875, 2378 

Morgan  Canal,  Tex. ,  improvement  of  waterway  via l,  840;  n,  1961, 1964 

Morgan  Canal,  Tex.,  operating  and  care if  841;  n,1965 

Mos<iuito  Creek  Canal,  8.  C.  (see  Santee  River) i,249;  n,1532 

Muscle  Shoals  Canal, Tennessee  River,  Ala 1,406;  m,2289 

Muskingum  River,  Ohio,  locks  and  dams 1, 428, 424;  m,  2454, 2457 

Ohio  River,  Davis  Island  Dam,  Pa 1,418;  in,2347 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  440, 442;  m,  2545, 2565 

Ohio  River,  movable  dams 1,414;  m,2352 

Osage  River,  Mo.  (see  Missouri  River  Commission) i,  617;  Yl,  8663 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and 

operating  and  care 1,452,458;  in,2707 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  wreck 1,456;  in, 2728 

Puget  Sound  to  lakes  Union  and  Washington i,  606;  iv,  8271 

Rock  River,  Illy  canal  around 1,482,484;  iy,2858,2888 

Rough  River,  Ky., lock  and  dam 1,447,448;  m,2599,2608 

St.  Clair  Flats  Canal, Mich i,518;  iv,2998,2999 

St.  Marys  Falls  Canal,  Mich 1,606,507;  iv,2960,2966 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  harbor  of  refuge,  i,  461;  iv,  2749 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  460;  rv ,  2737 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating i,461;  iy,2743 

Superior  Lake  to  Mississippi  River 1,466 

Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and 

operating  and  care _ 1,452,453;  in,  2707 

Superior  Lake  and  Portage  Lake  canals,  Mich. ,  wreck i,  456;  m,  2722 

Tennessee  River,  below  Chattanooga,  canals,  etc i,  408;  ni,  2255 

Tennessee  River,  Muscle  Shoals  Canal i,406;  m,2289 

Tombigbee  River,  below  Demopolis,  Ala.,  locks  and  dams i,  806;  n,  1711 

Union  Lake,  Wash.,  waterway  via 1,606;  iv,8271 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,  444;  in,  2578 

Warrior  River,  Ala. ,  above  Tuscaloosa i,  804, 805:  ii,  1702, 1703 

Warrior  River,  Ala.,  below  Tuscaloosa 1,805;  n,1708 

Warrior  River,  Ala. ,  to  Five-mile  Creek i,  817;  n,  1730 

Washington  Lake  to  Puget  Seund 1,606;  iv,8271 

White  River,  Ark.,  locks  and  dams ..     1,865;  n,2038 

Willamette  River,  Oreg. ,  canal  and  locks  at  Willamette  Falls i,  599 

Yamhill  River,  Oreg.,  lock  and  dam 1,691;  iv,8284 

Canapitsit  Channel,  Mass.,  improvement  of 1,86,1117 

Canarsie  Bay,  N.Y.,  improvement  of 1,189;  n,1245 

Caney  Creek,  Tex.,  examination  and  survey i,846 

Cape  Ann,  Mass. : 

Harbor  of  refuge  at  Sandy  Bay,  construction  of 1,65,1064 

Piers  and  breakwater  at  Rockport,  examination  and  survey 1, 81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,82 

Cape  Charles  City,  Va.,  improvement  of  harbor 1,227;  n,1478 
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Cape  Fear  River,  N.  C. : 

Defenses  at 1,26,846 

Improyement  above  Wilmington i,24l;  ii,  1505 

Improyement  at  and  below  Wilmington i,  242;  ii,  1507 

Northeast  Branch,  improvement  of i,241;  n,1504 

Gai>e  Porpoise  Harbor,  Me. : 

Estimate  of  cost  of  improvement 1,62,1050 

Improvement  of 1,58,1045 

Gape  Vincent  Harbor,  N.  Y. ,  improvement  of  . . i,  547;  rv,  8145 

Carqninez  Strait,  Cal. ,  examination  and  survey  of  channel  to  Golden  Gate.      i,  561 

(Jarrabelle  Bar  and  Harbor,  Fla.: 

Examination  andsorvey  of  East  Pass i,802 

Improvement  of i,288;  il,1647 

Carriages,  gnnand  mortar i,  10 

Carters  Creek,  Va.,  examination  and  snrvey 1,223 

Camthersviile,  Mo.  (aee  Mississippi  River  Commission) i,616;  v,  8291, 3336 

Carvers  Harbor,  Vinal haven ,  Me. ,  improvement  of i,62, 1037 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of   1,584;  iy,8222 

Operating  and  care i,586;  iy,3224 

Centennial  Lake,  Miss.  («6C  Yazoo  River) i,357;  u,2015 

Ghamplain  Lake,  N.  Y.  and  Vt. : 

Bridfres  across,  construction  of 1,619 

Burlmgton  Harbor,  improvement  of 1,148;  n,1289 

Defenses  on  («ee  Great  Lakes) 1,33,975 

Narrows,  improvement  of i,  150;  u,  1292 

North  and  South  Hero  islands,  improvement  of  channel  between i,  148 

Chapman,  C.  C.  (barge) ,  removal  of  wreck  of i,232;  n,1484 

Charles  River,  Mass. : 

Construction  of  bridge  at  Cambridge ..,      i,620 

Harbor  lines  at  Boston  and  Cambridge i,  39, 1098, 1100 

Improvement  of  {see  Boston)  1,72,1077 

Charleston  and  Western  Carolina  Railroad  Company,  bridge  of i,  624, 625 

Charleston  County,  S.  C,  bridge  of 1,626 

Charleston  Harbor,  S.  C: 

Defenses  of 1,26,859 

Eixamination  and  survey  to  Alligator  Creek 1,255 

Improvement  of i ,  252 ;  ii,  1 542 

Plan  and  estimate  of  cost  for  improvement  of  entrance i,  255;  ii,  1551 

Charlevoix  Harbor,  Mich., improvement  of i,503;  iv,2946 

Charlotte  Harbor,  Fla.: 

Examination  and  survey i,  288 

Examination  and  survey  of  inside  passage  to  Punta  Rasa i,  288 

Improvement  of 1,279;  n,1626 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,  544;  iv,3130 

Water  levels l,637;  vi,3859,3862 

Charte: 

Military  and  other  maps 1,639,640 

Northern  and  Northwestern  Lakes i,633;  vi,8851 

Chatham  Harbor,  Mass. ,  improvement  of 1,80,1093 

Chatham  New  Harbor,  Mass. ,  removal  of  wreck 1,81,1095 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga i,  293;  n,  1660 

Improvement  between  Westpoint  and  Franklin,  Ga i,  294;  ii,  1663 

Chattanooga,  Tenn.: 

Improvement  of  Tennessee  River  above 1,401;  iii,2252 

Improvement  of  Tennessee  River  below i,403;  ni,2255 

Cheboygan  Harbor,  Mich. : 

Examination  and  survey i,522 

Improvement  of i,510;  iv,2983 

Chefuncte  River,  La.,  improvement  of i,318;  n,1833 

Chehalis  River,  Wash., improvement  of 1,602;  iv,3266 

Chelsea  Creek,  Boston,  Mass.  («e6  Boston) 1,73,1077 

Chequamegon  Bay,  Wis.  (see  Ashland) i»451;  m,2703 

Chesapeake  Bay,  Md.  and  va.: 

CapeCharlesCity  Harbor,  Va.,  improvement  of i,227;  n,1478 

Hampton  Roads,  Va.,  defenses 1,25,884 
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Chesapeake  Bay,  Md.,  and  Va. — Ck)ntintied. 

Rockhall  liiEirbor,  Md.,  examination  and  snrvey 1,908 

Rockhall  Uarbon  Md. ,  improvement  of 1,201;  n,  1397 

Waterway  from  Norfolk,  va.,  to  Albemarle  Sonnd,  N.  C I,  229;  n,  1481 

Waterway  from  Norfolk,  Va.,  to  sonnds  of  North  Carolina i,  228;  n,  1480 

Wrecks,  removal  of I,  232;  II,  1484 

Chester  River.  Md.,  improvement  of I,  193;  n,  1883 

Chicago  and  Northwestern  Railway  Company: 

Bridge  of,  across  Embarrass  River,  Wis 1,681 

Bridge  of,  across  Fox  River,  Wis 1,820 

Bridge  of.  across  Manitowoc  River, Wis I,  632 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  624,635 

Chicago  Drainage  Canal,  111 i,  40 

Chicago  Harbor  and  River.  111. : 

Bridge  near  Clyboum  Place,  reconstrnction  of I,  690 

Bridges  across  Calnmet  and  Little  Calumet  rivers,  construction  of. ..      i,  622 

Bridge  at  Taylor  street,  reconstruction  of 1, 622 

Bridge  south  of  Taylor  street,  construction  of i,  622 

Drainage  canal 1,40 

Examination  and  survey  of  river i,  485 

Harbor  lines  at  Calumet  (South  Chicago)  Harbor I,  39;  IV,  2891 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  477;  iv,  2833 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  5()5;  iv,  29o8 

Improvement  of  outer  harbor 1,474;  rv,2831 

Improvement  of  river 1,476;  IV,2826 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation  to 

Lake  Michigan 1,485;  rv,2890 

Wreck  in  North  Branch,  removal  of i,  465;  iv,  2833, 2866 

Chicago,  Indianapolis  and  Louisville  Railway  Company,  bridge  of i,623 

Chicago,  Milwaukee  and  St  Paul  Railway  Company: 

Bridge  of,  across  Chicago  River  (North  Branch),  111 i,620 

Bridge  of,  across  Fox  River,  Wis I,®1 

Chicago  Terminal  Transfer  Railway,  bridge  of i,628 

Chckasahay  River,  Miss.,  improvement  of 1, 811;  n,  1720 

Chief  of  Engineers,  officers  on  duty  in  office  of 1,641 

Chincotea^e  Bay,  Va. ,  improvement  of  waterway  to  Delaware  Bay.  i,  190;  n,  1881 
Chipola  River,  Fla. : 

Improvement  of  lower  river 1,290;  ii,1658 

Improvement  of  upper  river i,291;  n,1655 

Chippewa  River,  Wis.. improvement  of 1,380;  iii,2195 

Chitto,  Bogue,  La.,  improvement  of 1,316;  u,1729 

Chocolate  Bayou,  Tex.,  examination  and  survey 1,846 

Choctaw  and  Memphis  Railroad  Company: 

Bridge  of,  across  Arkansas  River,  Ark 1,618 

Bridge  of,  across  Fourche  Le  Fevre  River,  Ark 1,619 

Choctaw hatchee  River,  Fla.  and  Ala.,  improvement  of 1,394;  ii,  1664 

Choptank  River,  Md.,  improvement  of 1,193;  n,1384 

Christiana  River,  Del.  (see  Wilmington  Harbor) i,  183;  ii,  1369 

Cincinnati,  Ohio,  survey  of  Ohio  River  at  Cullums  Ripple 1,417;  in,  2367 

City  of  Duluth  (steamer),  removal  of  wreck  of 1,505;  rv,2951 

City  of  Waco  (steamship) ,  removal  of  wreck  of i,  345;  n,  1973 

Civilian  assistants  to  engineer  officers,  equipment  of 1,8,664 

Claiborne  Harbor,  Md. ,  examination  and  survey i,  208 

Clarksdale,  Miss. ,  survey  of  Big  Sunflower  River  up  to 1, 862 

Clatskanie  River,  Oreg.,  improvement  of... 1,595;  IV, 3247 

Clay  County,  W.  Va. .  construction  of  bridge  across  Elk  River i,  621 

Clear  Creek.  Tex.,  examination  and  survey 1,346 

Clearwater  River,  Idaho,  improvement  of i,  r>88;  iv,  3*231 

Cleveland. Cincinnati, Chicago  and  St.  Louis  Railway  Company,  bridge  of..  i,622 
Cleveland  Harbor,  Ohio: 

Bridge  at,  reconstruction  of 1,623 

Estimate  of  cost  of  improvement 1,536;  iv,3075 

Harbor  lines 1,39;  IV, 3080 

Improvement  of 1,530;  iv,3057 

Water  levels 1,637;  Vl,88o9,3861 

Clinch,  Fort,  Fla.  («£'e  Cumberland  Sound) 1,37,886 

Clinch  River,  Tenn.,  improvement  of 1,408;  Ui,2303 

Clinton  River,  Mich.,  improvement  of 1,519;  rv,3U01 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  wattrway  via.  i,  237;  ii,  1497 
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Clubfoot  River,  N.  C. ,  improvement  of  waterway  via 1, 237;  n,  1497 

Oly bourn  Place,  Chicago,  111. ,  bridge  across  Chicago  River i,  630 

Coanjock  Bay,  N.C.,  improvement  of  waterway  via 1,229;  u,  1481 

Cocheco  River.N.H.,  improvement  of i,59;  1046 

Coentiee  Reef,  £ast  River,  N.  Y. ,  examination  and  survey 1, 142 

Cohasset  Harbor,  Mass., examination  and  survey i,81 

Colchester,  V t ,  construction  of  bridge  across  Lake  Champiain .  1, 6 19 

ColgateCreek,Md., removal  of  wreck i,205;n,1410 

Col.Grubb  (tugboat),  removal  of  wreck  of 1,147;  n,1277 

Colleton  County, S.C.,  bridge  of 1,625 

Colorado,  Department  of  the,  reconnaissances  and  explorations 1, 639;  vi,  3880 

Colorado  River,  Tex.,  examinations  and  surveys 1,846 

Columbia,  S.  C. ,  construction  of  bridge  across  Congaree  River 1, 623 

Columbia,  Department  of  the,  reconnaissances  and  explorations  .. .  i,  639;  vi, 3879 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway,  construction  of 1,582;  rv,d221 

Cascades  Canal,  construction  of 1,584;  rv,3222 

Cascades  Canal,  operating  and  care 1,586;  rv,8224 

Celilo,Oreg.,  improvement  above 1,580;  iv,3219 

Gauging 1,598;  iv,3250 

Mouth  of.  defenses  at 1,36.998 

Mouth  of,  examination  and  survey 1,599 

Mouth  of,  improvement  at 1,595;  iy,3246 

Mouth  to  Willamette  River,  examination  and  survey i,  599 

Mouth  to  W  illamette  River,  improvement  from 1, 592;  rv,  8239 

Three-mile  Rapids,  improvement  at i,  582;  rv,  3221 

Tongue  Point,  Oreg. ,  improvement  below i,  594;  rv,  3245 

Vancouver,  Wash.,  to  Willamette  River, improvement  from...  i,586;  rv,8229 

Colusa  County  and  town,  Cal. ,  bridge  across  Sacramento  River i,  623 

Comp ton  Creek,  N.  J., improvement  of 1,161;  ii,1312 

Conauicut  Island,  Narragansett  Bay,  R.  I.,  harbor  lines  at  Jamestown. .  i,  39, 1146 

Conecuh  River.  Ala. .  improvement  of 1,298;  ii,1674 

Congaree  River.  8.  C. : 

Construction  of  bridge  near  Colnmbia i,628 

Improvement  of 1,251;  n,1539 

Improvement  between  Columbia  and  Qranby i,  252;  n,  1542 

Congressional  bills  authorizing  construction  of  bridges,  examination  of  ..        i,  39 
Conneaut  Harbor,  Ohio: 

Improvement  of 1,534;  iv,3071 

Water  levels i,637;  vi,  3859, 3861 

Connecticut,  defenses  of  coast i,  19,  747 

Connecticut  River,  Conn.,  improvement  below  Hartford i,  104, 1158 

Con  ten  tnia  Creek,  N.  C,  improvement  of 1,235;  n,  1492 

Contest  (schooner),  removal  of  wreck  of i,  473;  rv,  2812 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  615 

Continuing  contracts i,38 

Allegheny  River,  Pa.,  locks  and  dams i,421;  ni,2404 

Aransas  Pass,  Tex 1,344;  ii,1972 

Ashtabula  Harbor,  Ohio i,533;  iv,3068 

Baltimore  Harbor,  Md i,  203;  n,1405 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y. i,  144;  ii,  1266 

Big  Sandy  River.Ky.  and  W.  Va i,483;  ni,2501 

Black  River  (Lorain)  Harbor,  Ohio i,529;  IV,3055 

Black  Rock  Harbor,  Buffalo,  N.  Y 1,540;  iv,  3114 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa 1, 305;  ii,  1708 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  .  i,  304;  n,  1702 

Boston  Harbor,  Mass 1,71,1074 

Bridgeport  Harbor,  Conn 1,112,1168 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y. .  i,  540;  iv,  3114 

Buffalo  Harbor,  N.  Y 1,538;  iv.3101 

Buttermilk  Channel,  New  York  Harbor,  N.  Y 1,144;  n,12«6 

Calumet  Harbor.lll 1,477;  nr,2833 

Cape  Porpoise  Harbor,  Me 1,58,1040 

Caseadee  Canal,  Columbia  River,  Oreg 1,584;  iv,3222 

Charleston  Harbor,  S.  C 1,252;  n,1542 

Chicago  River,  111 1,476;  iv,2826 

Chriitiana  River,  Del 1,182;  il,1369 
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Continaing  contracts— Continued. 

Cleveland  Harbor,  Ohio 1,530;  IT,8057 

Colnmbia  River  at  the  Cascades,  Oreg 1,584;  iv,8222 

Congaree  River,  S.  C 1,252;  n,1543 

Cumberland  River  above  Nashville,  Tenu i,399;  m,2242 

Cumberland  Sound,  Qa.  and  Fla 1,267;  n,  1588 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound. .  i,  228;  n,  1480 

Delaware  Bay,  Del.,  harbor  of  refuge i,173;  n,1354 

Delaware  River,  N.  J.,  Pa.,  and  Del 1,164;  n,1817 

Detroit  River,  Mich 1,520;  iv,8003 

Duluth  and  Superior  Harbor,  Minn,  and  Wis 1,449;  ni,2611 

Dunkirk  Harbor,  N.  Y i,537;  iv,3096 

East  Channel,  New  York  Harbor,  N.  Y 1,142;  n,ia61 

Elizabeth  River,  Va..  to  Pamlico  Sound,  N.  C,  waterway i,228;  n,1480 

Erie  Basin,  Buffalo,  N.  Y 1.540;  iv,3lU 

Everett  Harbor,  Wash 1,608;  rv,3273 

Falls  of  Ohio  River  at  Louisville,  Ky 1,440;  m,2545 

Galveston  Harbor,  Tex i,338;  il,19o3 

Grays  Harbor,  Wash i,  600;  rv,  8261 

Great  Kanawha  River,  W.  Va i,427;  ni,247» 

Great  Lakes,  channels  in  connecting  waters  of i,  505;  rv,  2d53 

Golfport,  Miss.,  channel  to  Ship  Island  Harbor i,  312;  n,  1722 

Hay  Lake  Channel,  St.  Marys  River,  Mich 1,508;  rv,  2979 

Horn  Island  Harbor,  Miss i,  810;  n,  1718 

Hudson  River,  N.  Y i,  151;  n,  1293 

Humboldt  Harbor  and  Bay,  Cal 1,559;  iv,  8185 

Illinois  and  Mississippi  Canal,  111 it  482;  rv,  2853 

Indiana  Chute,  falls  of  Ohio  River,  Louisville,  Ky i,  440;  m,  2545 

Kenosha  Harbor,  Wis 1,469;  iv,  2781 

Kentucky  River,  Ky i,  487;  m,  2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  452;  m,  2707 

Lorain  Harbor,  Ohio 1,529;  iv,  8055 

Michigan  City  outer  harbor,  bid 1,486;  rv,  2897 

Milwaukee  Bay,  Wis.,  harbor  of  refuge i,  466;  iv,  8767 

Mississippi  River,  closure  of  Pass  a  Loutre i,  823;  n,  1841 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  616;  v,  8291 

Mississippi  River,  between  Missouri  and  Ohio  rivers i>  89, 870;  m,  2058 

Mississippi  River,  between  Missouri  River  and  St.  Paul  ...  i,  89,875;  m,  2102 

Mississippi  River,  between  St.  Paul  and  Minneapolis l,  878;  m,  2173 

Missouri  River,  below  Sioux  City,  Iowa if  617;  vi,  8655 

Mobile  Harbor,  Ala 1,803;  n,1696 

Monongahela  River,  W.  Va.  and  Pa i,  417, 418;  m,  2378, 2875 

Narragansett  Bay,  R.  I 1,89,1125 

New  Haven  Harbor,  Conn 1,107,1163 

Newtown  Creek,  N.  Y 1,137;  n,1289 

New  York  Harbor,  N.  Y.,  East  Channel    i,  142;  n,  1261 

New  York  Harbor,  N.  Y.,  Gowanus  Bay  channels i»144;  n,  1266 

New  York  Harbor,  N.  Y.,  Newtown  Creek.  1.137;  n,1289 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C 1,228;  n,1480 

Northern  and  North  western  Lakes,  channels  connecting i,  505;  iv,  2958 

Oakland  Harbor,  Cal 1,554;  iv,8188 

Ocmulgee  River,  Qa 1,263;  n,1582 

Ohio  River,  falls  at  Louisville,  Ky 1,440;  in,2545 

Ohio  River,  movable  dams 1,414;  in,2352 

Osage  River,  Mo 1,617;  yi,8663 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,228;  n,  1480 

Pascagoula  River,  Miss 1,310;  u,17l8 

Pass  a  Loutre,  Mississippi  River 1,323;  ii,1841 

Patapsco  River,  Md 1,203;  n,1405 

Plaquemine  Bayou,  La 1,325;  n,1844 

Point  Judith  harbor  of  refuge,  R.  I 1,03,1135 

Portage  Lake  harbor  of  refuare,  Mich 1,501;  rv,2942 

Portland  Harbor,  Me. ,  incluaing  Back  Cove i,65, 1041 

Potomac  River,  below  Washington,  D.  C 1, 209;  n,  1419 

Providence  River  and  Narragansett  Bay,  R.I i,89, 1125 

Racine  Harbor.  Wis    -  - 1,468;  iv,  2776 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,144;  n,1266 

Rockland  Harbor,  Me 1,51,1084 
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Cantinuiiig  oontracUH- Gontiniied. 

Sabine  Pass.  Tex i,886;  n,1858 

Sacramento  River,  Cal i,557;  iv,3169 

St.  Joseph  Harbor,  Mich i,488;  iv,2901 

St.  Marys  River,  Mich.,  Hay  Lake  Channel 1.608;  iv,2979 

Suidbeach  harbor  of  refuge,  Mich i,518;  iv,2988 

San  Francisco  Harbor,  Cal i,554;  iv,3162 

San  Pedro  Bay , Cal i,650;  iv,3156 

Savannah  Harbor,  Ga i,255;  n,1559 

Savannah  River,  Ga. ,  between  Angnsta  and  Savannah i,  257;  n,  1567 

Sheboygan  Harbor,  Wis i,  465;  rv,  2762 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  505;  rv,  2953 

Ship  Island  Harbor,  Miss. .  channel  to  Gnlfport i,  812;  n,  1722 

South  Chicago  Harbor, m.  («ee Calnmet  Harbor) i,477;  iv,2888 

Superior  Harbor,  Wis _ 1,449;  iii,2611 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  452;  m,  2707 

Tampa  Bay,  Fla i,282;  n,1682 

Toledo  Harbor,  Ohio 1,524;  iv,8020 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,  805;  n,  1708 

Union  River,  Me 1,47,1024 

Vicksburg  Harbor,Mi8S 1,857;  n,2015 

Warrior  River,  Ala.,  below  Tuscaloosa 1,805;  n,1708 

Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek i,  804;  n,  1702 

White  River  (Upper),  Ark i,865;  n,2088 

Willamette  River,  above  Portland,  Oreg 1,591;  iv,3234 

Wilmington  Harbor,  Del 1,182;  n,  1869 

WinyahBay,  S.  C 1,247;  n,1527 

Yamhill  River,  Oreg i,591;  iv,8284 

Yaquina  Bay,  Oreg i,574;  iv,8212 

Tazoo  River,  Miss.,  at  the  mouth 1,857;  n,2015 

Contracts,  oontinuinjg.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of i,177;  n,1860 

Coosa  River,  Ga.  and  Ala. : 

Improvement  above  East  Tenn. ,  Va.  and  Ga.  R.  R.  Bridge i,  800;  n,  1682 

Improvement  below  East  Tenn. ,  Va.  and  Ga.  R.  R.  Bridge i,  801 ;  n,  1689 

Operating  and  care  of  locks  and  dams. i,802;  u,1692 

Coos  Bay,  Harbor,  and  River, Oreg.: 

Dredging  harbor 1,568;  rv,8205 

Improvement  of  entrance  to  bay  and  harbor i,  567;  iv,  3208 

Improvement  of  river -  i,570;  iv,8208 

Copper  Harbor,  Mich.,  examination  and  survey 1,456 

Coquille  River,  Oreg. : 

Improvement  below  Coquille 1,568;  iy,8200 

Improvement  between  CoquQle  and  Myrtle  Point —  i,  565;  rv ,  8202 

Ooraopolis  and  Sewickley  Bridge  Company,  bridge  of i,  620 

Cordelia  Slough,  Cal., construction  of  bridge  across -..  i,622 

Cornelia  Ann  (pungy), removal  of  wreck  of 1,202;  ii,  1898 

Corporations, occupancy  of  public  stmctores  by i,88 

Corps  of  Engineers: 

Changes  in  personnel i,8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the vi,  8908 

Number  and  distribution  of  officers i,8 

Officers  detached i,4 

Coscob  Harbor,  Conn., improvement  of 1,122,1184 

Cottage  City,  Mass. ,  examination  and  survey  at i,97 

Cotuit  Harbor,  Mass.,  examination  and  survey i,97 

Courtableau  Bayou,  La.,  improvement  of i,826;  n,1847 

Cowlitz  River,  Wash.,  improvement  of i,697;  iv,8249 

Craft,  sunken.    See  WreSks. 

Crescent  Bay  and  City,  Cal.,  examination  and  survey  at i,661 

Crisfield  Harbor,  Md.: 

Harbor  lines i,89;  n,1899 

Removal  of  wreck i,202;  n,1898 

Croatan  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va..  i,228;  u,  1480 

Crocfcert,  David  (barge),  removal  of  wreck  of i,147;  n,1278 

Crooked  River,  Fla.  (aee  Carrabelle  Bar  and  Harbor) i,288;  u,1647 

Crooked  Slough,  IlL,8nryey  for  dam  across i,877 

Cro0B  Sip  Li^i-Shipy  VixMyard  Sound,  Kais.,  removal  of  wreck  near.,  i, 96, 1144 
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Crystal  River,  Fla.,  examination  andfstirvey 1,288 

Cmlums  Ripple,  Ohio  River,  survey  at 1,417:  m,2367 

Ctunberlana  River,  Tenn.  and  Ky. : 

Gauging («ee Mississippi  River) 1,88,860;  11,2025 

Improvement  above  Nashville,  Tenn i,399;  in,2242 

Improvement  below  Nashville,  Tenn i,897;  m,2238 

Cmnberland  Sound,  Ga.  and  Fla. : 

Defensesof 1,27,886 

Improvement  of 1,267;  n,1583 

Current  River,  Ark.  and  Mo. : 

Examination  andsurvey 1,369 

Improvement  of 1,867;  n,  2042 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  1481 

Curtis  Bay,  Baltimore,  Md. : 

Alteration  of  bridge  across  Stone  House  Cove 1,624,628 

Improvement  of  channel  to i,204;  ii,1409 

Cut-off,  Apalachicola  River,  Fla. ,  improvement  of 1, 290;  u,  1653 

Cuyahoga  River,  Ohio: 

Bridge  at  Cleveland,  reconstruction  of i,622 

Estimate  of  cost  of  improving  Cleveland  Harbor i,  536;  rv,  8075 

Harbor  lines  at  Cleveland 1,39;  iv,8080 

Improvement  of  Cleveland  Harbor i,530;  iv,8057 

Cypher  (lighter),  removal  of  wreck  of i,266;  u,1592 

Cypress  Bayou,  Tex.  and  La. y  improvement  of 1,850;  11,1992 

B. 

Dams.    See  Canals  and  Waterways. 

Darien  Harbor,  G«.: 

Defensesof 1,27,883 

Improvement  of I,S^;  n,1574 

Davis  island  Dam,  Ohio  River,  Pa.,  operating  and  care i,413;  in,  2347 

Debris,  mining,  in  California 1,618;  vi,8747 

Deep  Creek  Branch,  Elizabeth  River,  Va.: 

Estimate  of  cost  of  dredging 1,282;  n,  1485 

Improvement  of  waterway  via 1,228;  ii,1480 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck 1,62,1049 

Defenses,  seacoast.    See  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  river 1,22,789 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report 

thereon 1,172;  u,  1846, 1848 

Harbor  of  refuge  in  bay,  construction  of i»178;  u,1354 

Improvement  of  river l|164;  u,1317 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  171;  n,1344 

Philadelphia  and  Camden  harbors,  improvement  of,  including  final 

report  thenjon , i,16«;  n,  1328,1880 

Pier  near  Lewes,  Del. ,  construction  of i,  171;  n,  1344 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  190;  n,  1381 

Wrecks,  removal  of i|182;  n,1867 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report  there- 
on  1,172;  11,1846,1846 

Delta  Point,  La.  («cc  Mississippi  River) i,616:  v,8291,8386 

Departments,  Executive,  Washington,  D.  C,  telegraph  and  telephone 

connections  between 1,633;  vi,8888,3842 

Departments,  military,  reconnaissances  and  explorations i,  639;  vi,  3871 

Depot,  Engineer,  Willets Point,  N.  Y 1,6,8,660 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.  (866  Olympia) 1.605;  iv,8270 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care i,376;  in,2160 

Des  Plaines  River,  HI.,  survey  for  extension  of  navigation  to  Lake 

Michigan 1,485;  rv,2890 

Detroit  and  Northern  Railway  Company,  bridge  of i,623 

Detroit  River,  Mich.: 

Improvement  of 1,620;  nr,8008 

Improvement  of  channels  in  waters  connecting  Great  Lakes...  1, 505;  rv,  2953 

Diamond  Reef,  East  River,  N.  Y.,  examination  and  survey I^IIS 
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Dickinflon  Bayou,  Tex.,  examination  and  enrrey i,846 

Dismal  Swamp  Canal,  v  a.  and  N.  C. ,  improvement  of  waterway  via.  i,  228;  n,  1480 

Disposition  of  personal  property  when  not  needed i,48 

District  of  Columbia.    iSee  Washington. 

DividinsT  Creek  (La  Trappe  River) ,  Md.,  improvement  of i,  194;  n,  1386 

Division  engineers i,43 

Divisions,  engineer i,48 

Doboy  Bar,  Qa.,  improvement  of i,260;  n,1573 

DonneZZ  (canal  boat),  removal  of  wreck ^ i|147;  u,  1277 

Doable  Bayon,  Tex.,  improvement  of i,343;  n,1970 

Dougldss  (tng),  removal  of  wreck  of i,254;  u,1550 

Dre^^  boats: 

For  works  in  Florida,  constmction  of i,277;  ii,1613 

For  works  on  Texas  coast,  procurement  of i,343;  n,  1970 

Sale  of ,  when  not  needed i,43 

Dubuque,  Iowa,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Dubuque  and  Dunleith  Bridge  Company,  bridge  of i,  619 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of i,  187;  n,1376 

Removal  of  wreck i,202;  ii,1398 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge i,  106, 1161 

Duluth  Harbor,  Minn.: 

Improvement  of i,449;  ni,2611 

Improvement  of  channels  in  waters  connecting  Great  Lakes ..  i,  505;  rv,  2953 
Dunkirk  Harbor,  N.  Y.: 

Examination  and  survey 1,543 

Improvement  of 1,537;  iv,3096 

Dunleith,  IlL ,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Duval  County,  Fla. ,  bridge  of i,625 

Duwamish  River,  Wash,  (see  Puget  Sound) 1,603;  iv,8267 

Dux  bury  Harbor,  Mass. ,  improvement  of i,78,  1085 

Dyckmans  Meadows,  N.  Y.  (aee  Harlem  River) i,  135;  ii,  1232 

DyerCounty,  Tenn.,  bridge  of 1,620 

Dynamite  batteries i^ld 

Eada,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 
sentatives of  1,40,317;  n,1815 

East  Bay  Bayou,  Tex.,  examination  and  survey i,346 

.East  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,142;  n,1261 

Survey  of 1,147;  ii,1279 

East  Chester  Creek,  N.  Y.,  improvement  of i,  128;  n,1215 

East  Dubuque,  111.,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Eastern  Bay,  Md. ,  examination  and  survey  of  Claiborne  Harbor i,  203 

Eastern  Branch,  Elizabeth  River,  Va.  («ee  Norfolk  Harbor) i,223;  ii,1471 

Eastern  Branch,  Potomac  River,  D.  C.  (see  Anacostia  River) 1,222;  u,  1443 

East  Pass,  Carrabelle  Harbor,  Fla. ,  examination  and  survey i,  802 

East  River,  Ga.    See  Brunswick. 
East  River,  N.  Y.: 

Examination  and  survey  of  Diamond  and  Coenties  reefs i,142 

Harbor  lines I,39;  11,1254,1255,1258 

Improvement  of i,134;  ii,1229 

Improvement  of  Wallabout  Channel i,  138;  ii,  1242 

Survey  of  Wallabout  Channel    i,141;  n,1251 

Eaton^J.M.  ( schooner ),  removal  of  wreck  of 1,81,1094 

Echo  Bay,  New  Rochelle,  N.  Y.  (see  New  Rochelle  Harbor) i,  142 

Edenton  Bay,  N.  C,  improvement  of i,230;  u,  1482 

Eighth  Army  Corps,  reconnaissances  and  explorations i,  639;  vi,  3871 

Elizabeth  River,  N.  J.,  improvement  of i,157;  u,1305 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch,  construction  of i,  622 

Estimate  of  cost  of  dredging  Deep  Creek  Branch i,232;  n,  1485 

Improvement  of i,224;  li,  1473 

Norfolk  Harbor  and  approaches,  improvement  of i,  223;  u,  1471 

Waterway  to  Albemarle  Sound,  N.  C,  improvement  of., i,229;  n,  1481 

Waterway  to  sounds  of  North  Carolina,  improvement  of i,228;  ii,  1480 

Western  Branchy  improvement  of i,225;  ii,1474 
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£lkpoint,  S.  Dak.  (9ee  Miasonri  River) i,889;  111,8221 

ElkRiyer,  Md.: 

Examination  and  Btmrey 1,908 

RemoYal  of  wrecks  of  J,  E.  GiUingham  and  Wm.  E.  Wetter i,  203;  n,  13d8 

Elk  River,  Tenn.  and  Ala.: 

Improvement  of i,409;  m,2306 

Preliminaryreport of  survey i»410;  in,2308 

Elk  River,  W.  Va.: 

Constmction of  bridgeatClay 1,621 

Examination  and  survey 1,440 

Improvementof 1,429;  m, 2495 

EUiott,  John  W,  (sloop) ,  removal  of  wreck  of,  in  Delaware  River. .  i,  183;  n,  1867 

Ellis,  Joseph  R,  (schooner),  removal  of  wreck  of l,183;  n,1367 

EmUmkments i,14 

Embarrass  River,  Wis.,  construction  of  bridge  across i,621 

Emplacements *.       i,10 

Employees, injured,  recommendation  in  aid  of 1,43 

Endicott  Board i,9 

Engineer  Depot,  Willets  Point,  N.  Y 1,6,8,660 

Engineer  divisions i,43 

Engineer  officers, equipment  of  civilian  assistants  to 1,8,664 

Engineers,  Battalion  of 1,6,657 

Engineers,  Chief  of , officers  on  duty  in  office  of i,641 

Engineer  School,  Fort  Totten, N.  Y 1,5,8,653 

Engineers,  Corps  of : 

Changes  in  personnel. i,8 

Laws  of  Fifty-fifth  Congress,  third  session, affecting  the vi,3908 

Number  and  distribution  of  officers i,8 

Officers  detached 1,4 

Engineers,  division 1,48 

Engineers,  The  Board  of 1,6,645 

Engineer  troops  and  civilian  assistaiits,  equipment  of 1,8,664 

£2quipmentof  engineer  troops  and  civilian  assistants 1,8,664 

Erie  Basin,  Buffido,  N.  Y. ,  improvement  of  entrance i,  640;  rv,  8114 

Erie  Canal, N.Y., preservation  of  bench  mArks i,636;  vi,8859 

Erie  Harbor, Pa.: 

Improvementof 1,686;  rv,809l 

Water  levels 1,687;  ¥1,8859,8861 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,687;  vi,8859,8861 

Escambia  River,  Fla.,  improvementof 1,398;  u,1674 

Escanaba,  Mich.,  water  levels if  837;  yi,8869,d860 

Esopus  Creek,  N.  Y.  («ee  Saugerties  Harbor) 1,168,164;  n,1299 

Essex  River.  Mass.,  improvement  of 1,66,1068 

Estherville-Minim  Creek  Canal,  S.  C.  (see  cdso  Santee  River) . . .  i,  349, 366;  n,  1588 
Estimates  of  appropriations  required : 

Fortifications ,.        1,87 

River  and  harbor  examinations,  surveys,  etc 1,616 

River  and  harbor  improvements 1,88 

Everett  Harbor,  Wash. ,  improvement  of i,OC^;  iv,8378 

Everett,  Wm,  (schooner),  removal  of  wreck  of n,1278 

Examinations,  estimate  of  appropriation  for i,616 

Excelsior  (barge),  removal  of  wreck  of 1,96,1144 

Executive  Departments,  Washington,  D.  C,  telegraph  and  telephone 

connections  between I,ft88;  vi,8888,8842 

Exeter  River,  N.  H.,  improvement  of ! 1,61,1048 

Explorations  and  reconnaissances  in  military  departments 1,689;  Yi,8871 

Explosives.    See  Submarine  mines  and  Torpedoea. 

F. 

Fairhaven,  Mass.    See  New  Bedford. 

Fairport  Harbor,  Ohio,  improvement  of 1,683;  iv,8064 

Fairy  Lake,  Tex.  and  La.  («ec  Cypress  Bayou) 1,850;  ii,1998 

Falia,  Bogue,  La.,  improvement  of 1,818;  n,1888 

Fall  River  Harbor,  Mass.,  improvement  of 1,91,1180 
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Feathor  RiTer,  Cal.: 

Improvement  by  California  Debris  Commission 1, 618 ;  vi,  8747 

Improvement  of 1,657;  iv,8169 

Femandina,  Fla.: 

Defenses  of 1,27,883 

Improvement  of  waterway  to  Savannah,  Ga i,  265;  n,  1590 

Fishing  Creek,  N.  C,  improvement  of i,234;  ii,1489 

Five-nule  Creek,  Ala.,  snrvey  for  canal  to  Warrior  River i, 317;  n,  1730 

Five-mile  River  Harbor,  Conn. ,  improvement  of i»119, 1180 

Flag  Lake  and  River,  Wis.  («e€  Portwing) i,466 

Flathead  River,  Mont. : 

Improvement  of i,614;  iv,8280 

Snrvey  of 1,614 

Flint,  Fannie  (schooner) ,  removal  of  wreck  of i,  96, 1145 

Flint  River,  Ga.,  improvement  of i, 292;  u,  1667 

Florida,  State  of: 

Construction  of  dredge-and-snag  boat ^- .  i, 277;  n,  1618 

Defenses  of  east  coast 1,27,888 

Plan  and  estimate  of  cost  for  removing  water  hyacinth i,  40, 277;  n,  1613 

Removing  water  hyacinth 1,276;  n,1612 

Floyd,  Sergt  Charles,  monument  to i,641 

Flushing  Bay,  N.  Y.,  improvement  of 1,188;  il,1227 

Fly nns  Knoll,  N.  Y.,  removal  of  wreck  on 1,147;  u,  1278 

Foreign  possessions,  defense  of 1,9 

Forked  Deer  River,  Tenn. : 

Construction  of  bridge  at  Yellow  Bluff i,620 

Improvement  of 1, 896;  m,  2236 

Fort  Clinch,  Fla.  («ee  Cumberland  Sound) 1,27,886 

Fortifications: 

Dynamite  batteries i,12 

Estimates  of  appropriations  required i,37 

Gun  and  mortar  batteries i,10 

Insular  possessions 1,9 

National  Defense  appropriation  and  allotments i,  16 

Preservation  and  repair  of i,13 

Progress  of  work. i,9 

Projects 1,9 

Range  and  position  finders 1,13 

Sea  walls  and  embankments i,14 

Sites • 1,14 

Submarine  mines i,15 

Supplies  for  coast  defenses i,14 

Temporary  defenses i,  10 

Fort  Johnston,  N.C.,  defenses  at 1,26,846 

FortMcHenry,Md.  (see  Baltimore) i,23,806 

Fort  Macon,N.C.,  defenses  at i, 26, 846 

Fort  Marion,  Fla.,  defenses  at 1,28,888 

Fort  Monroe,  Va.  (see  Hampton  Roadsl 1,25,834 

Fort  Montgomery,  N.  Y.  (see  Great  Lakes) 1,33,975 

Fort  Niagara,  N.  Y.  (see Great  Lakes) 1,83,974 

Fort  Pierre,  S.  Dak.  (see  Missouri  River) i,387;  iii,2219 

Fort  Pulaski,  Ga.. defenses  at i,27,870 

Fort  Screven,  Ga.,  defenses  at 1,27,870 

Fort  Totten,N.Y.,  post  of 1,5,6,8,651 

Fort  Washakie,  Wyo.,  military  road  to  Buffalo  Fork,  Snake  River,  i,  640;  vi,  8881 

Fort  Wayne,  Mich,  (see  Great  Lakes) 1,33,974 

Fort  Wool,  Va.,  (see  Hampton  Roads) 1,25,841 

Fosters  Ferry,  Warrior  River,  Ala. ,  construction  of  bridge i,  628 

Fourche  Le  Fevre.River ,  Ark. ,  constaruotion  of  bridge  across i,  619 

Foo;  (canal  boat),  removal  of  wreck  of i,147;  li,1278 

Fox  River,  Wis.: 

Bridge  at  Omro,  reconstruction  of 1,621 

Bridge  at  Oshkosh,  reconstruction  of i,620 

Examination  and  survey  of  Green  Bay  Harbor i,474 

Harbor  lines  at  Oshkosh i,89;  iv,2819 

Improvement  of 1,471;  rv,2789 

Improvement  of  Ghreen  Bay  Harbor 1,469;  iv,3784 

Operatiiig  and  care  of  locks  and  dams i»478;  iy,2794 
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Frankfort  Harbor,  Mich.,  improvement  of 1,601;  IY,2944 

French  Broad  River,  Tenn. ,  improvement  of _  i,  406;  m,  2800 

Friend,  Lottie  K,  (schooner) ,  removal  of  wreck  of,  in  Delaware  Bay  i,  183;  ii,  1367 
Fnlton,  Ark. : 

Improvement  of  Red  River  above 1,349;  n,1991 

Improvement  of  Bed  River  below l,847;  ii,1879 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam 1,877;  in,dl68 

Qalveston  Bay  and  llarbor,  Tex. : 

Deepening  channel  from  GkJveston  to  Texas  City 1, 339;  n,  1962 

Defenses  of 1,33,951 

Improvement  of  channel  in  West  Bay i,  342, 843;  ii,  1968, 1970 

Improvement  of  harbor 1,338;  u,1958 

Improvement  of  ship  channel  and  Buffalo  Bayou i,  340;  n,  1961, 1964, 1965 

Survey  of 1,846 

Wreck  at  harbor  entrance,  removal  of 1,345,  ii,1972 

G^asconade  River,  Mo.,  improvement  by  Missouri  River  Ck)mmiB8ion.  1,617;  yi,8665 
Gauging: 

Columbia  River,  Oreg.  and  Wash i,598;  rv,8250 

Mississippi  River  and  principal  tributaries 1, 88, 360;  n,  3035 

Mississippi  River  at  St.  Paul,  Minn 1,88,384;  m,2205 

Northern  and  Northwestern  Lakes 1,637;  vi,8859 

Gauley  River,  W.  Va. ,  improvement  of..   1,431;  m,2496 

Qedney  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,142;  n,1261 

Removal  of  wreck i»147;  n,1876 

Genesee  River,  N.  Y.  («ce  Charlotte) 1,544;  iv,  8130 

Gheorge  Lake,  St.  Johns  River,  Fla.  r«ee  Volusia  Bar) i,271;  ii,1602 

Qeorges  River,  Me.,  improvement  of 1,53,1088 

Georgetown,  D.  C.    See  Washington. 
(Georgetown,  S.  C. : 

Examination  and  survey  of  Sampit  River 1,855 

Improvement  of  harbor 1,247;  n,1526 

G^rgia  and  Alabama  Railway  Company,  bridge  of i,619 

G^eorgia,  defenses  of  coast.  1,27,870 

Chillingham,  J.  E,  ( bar se),  removal  of  wreck  of 1,202;  u,1896 

Glencove  Harbor,  N.  Y.,  improvement  of .* i,132;  ii,12S5 

Gloucester  Harbor,  Mass.,  improvement  of 1,66,1066 

Goat  Island  Ledge,  N.  H.  (see  Pull-and-be-damned  Point) 1,63 

Golden  Gate,  Cal . ,  examination  and  survey  of  channel  to  Kitfquines  Strait .       i,  661 

Goshen  Creek,  N.  J.,  improvement  of i,  180;  n,  1862 

Gosport  Harbor,  N.  H.  (see  Isles  of  Shoals) 1,62 

Gt)vernment  employees,  recommendation  in  aid  of,  when  injured 1,48 

Government  property,  sale  of,  when  not  needed 1,43 

Government  structures,  occupancy  of 1,88 

Governors  Island,  New  York  Harbor,  N.  Y.,  removaJ  of  wreck n,1278 

Qowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  1, 144;  n,  1266 

Gk)wanu8  Canal  («cc  Bay  Ridge  Channel) l|144;  u,  1266 

Gk)  wan  us  Creek  Channel,  improvement  of if  146;  n,1374 

Grand  Calumet  River,  111.  and  Ind.: 

Bridges  across,  construction  of 1,622,628 

Harbor  lines  at  Calxmiet 1,39;  rv,2891 

Improvement  of 1,478;  iv,2838 

Improvement  of  Calumet  Harbor 1,477;  iv,2«33 

Grande,  Boca,  Fla.,  examination  and  survey i,288 

Grand  Haven  Harbor,  Mich. ,  improvement  of 1, 494;  rv,  2917 

Grand  Island,  Niagara  River,  N.  Y. ,  construction  of  bridge i,  619 

Grand  Isle.  Vt. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Grand  Lake,  La.  (see  Menu  en  tan  River) ..  1,329;  n,1851 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge 1,455;  in,  2719 

Grand  Marais,  Minn.,  improvement  of  harbor 1,448;  in,  2606 

Grand  Rapids  Lock  and  Dam,  Wabash  River,  operating  and  care.  1, 444;  ni,  2578 
Grand  River,  La.,  improvement  of 1,825;  u,1844 
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Grand  River,  Mich.: 

Improvement  of 1,495;  iv.2920 

Improvement  of  Grand  Haven  Harbor i,  494 ;  iv,  2917 

Grand  River,  Ohio: 

Construction  of  bridge 1,622 

Improvement  of  Fairport  Harbor 1,632;  iv,8064 

Grand  Trunk  Railway  Company,  bridge  of 1,619 

OrasKy  Sylvia  de  (steamer) ,  wreck  of  {see  Columbia  River,  below  Tongue 

Point) 1,694;  IV,  8245 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,  600;  iv,  3261 

Great  Kanawha  River,  W.  Va.: 

Improvementof 1,427;  ui,2479 

Operating  and  care  of  locks  and  dama i,429;  iii,2485 

Great  Lakes: 

Defenses  on 1,83,974 

Improvement  of  channels  in  waters  connecting i,  605;  iv,  2953 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y i,  636;  vi,  8859 

Snrveysand  charts •- 1,633;  vi,3851 

Water  levels i,637;  vi,8a59 

Great  Pedee  River,  S.  C,  improvementof 1,246;  ii,1523 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  95, 1 141 

Great  Sod  us  Bay,  N.  Y.,  improvement  of  harbor i,545;  iv,3138 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,637;  vi,3859,3860 

Green  Bay,  Wis. : 

Examination  and  survey  of  harbor i,474 

Improvement  of  harbor 1,469;  iv,2734 

Green  Jacket  SboaJ,  Providence  River,  R.  I.,  removal  of 1,90,1127 

Greenleaf  Bend,  Mississippi  River,  111. : 

Prevention  of  break  mto  Cache  River 1,373;  m,2088 

Survey  for  preventing  break  into  Cache  River i,375 

Greenport,  N.  Y.,  removal  of  wreck  near ii,  1278 

Green  River,  Ky. : 

Examination  and  survey 1,448 

Improvement  above  month  of  Big  Barren  River  (Lock  No.  6)  .  i,  446;  ni,  2583 

Operating  and  care  of  locks  and  dams i,446;  iii,2584 

Reconstruction  of  Lock  No.  2,  at  Rumsey i,  445;  iii,  2581 

Greenville  Harbor, Miss,  (see  Mississippi  River  Commission)..  i,616;  v, 3291, 3336 

Greenwich  Harbor,  Conn.,  improvementof 1,123.1186 

Grounds. public  buildings  and.  District  of  Columbia 1,632;  vi,3811 

Chrubb,CoL  (tug),  removal  of  wreck  of 1,147;  ii,1277 

Galfport,  Miss.: 

Improvementof  channel  to  Ship  Island  Harbor i>812;  ii,  1722 

Survey  for  channel  from  Ship  Island  Pass  and  Harbor 1)317;  ii,  1787 

Gnlf  States,  removal  of  water  hyacinth: 

From  Florida  waters..: 1,276;  ii,1612 

From  Louisiana  waters 1,332;  ii,  1855 

Plan  and  estimate  of  cost 1,40,277;  ii,1613 

Gkina i,  10 

Gayandotte  River,  W.  Va.: 

Examination  and  survey 1,440 

Improvementof i,432;  in, 2499 

H. 

Hallt  Richard  (schooner) .  removal  of  wreck  of 1, 141 ;  il,  1251 

Hammond.  Ind. ,  reconstruction  of  bridge  across  Calumet  River 1, 623 

Hampton  Roads,  Va. : 

Defenses  of 1,25,834 

Ezammation  and  survey  of  channel  at  Middle  Ground  Bar i,  233 

Hancock,  Mich. ,  rebuilding  bridge  across  Portage  Lake 1, 618 

Harbor  lines,  establishment  of i,39 

Albina,  Oreg I,39;  iv,3251 

Allegheny  City,  Pa 1,39:  111.2449 

Annemessez  River,  Md 1,39;  ii,  1399 

Baltimore  Harbor,  Md.,  at  SparrowH  Point i,39;  ii,1410 

Boston,  Mass 1,89,1098,1100 

Bridgeport  Harbor,  Conn 1,39,1193 

Buffalo  Harbor.  N.  Y 1.  i,89;  iv,3128 

Calumet  Harbor,  111 i,89;  iv,289l 

BNO  99 2 
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Harbor  lines,  etc.— CJontinued. 

Cambridge,  Mass 1,89,1100 

Charles  River,  Mass.,  at  Boston  and  Cambridge i,  S9, 1098, 1100 

Cleveland  Harbor, Ohio 1,89;  iv,3080 

Crisfield  Harbor,  Md   i,  39;  n,  1899 

EastRlver,N.Y  1,89;  n,  1254, 1255, 1358 

Fox  River,  Wis i,39;  iv,2819 

Hillsboro River, Fla 1,89;  n,1643 

Honolulu,  Hawaiian  Islands i,89;  vi,8769 

Houghton, Mich    I,89;  in,2723 

Jamestown,  R.  I.,  Conanicut  Island 1,89,1146 

Maumee  Bay,Ohio l,89;  iv,8078 

Narragansett  Bay,  R.L,  at  Jamestown 1,89,1146 

New  London  Harbor,  Conn 1,39,1189 

New  York  City,  N.  Y.,  in  East  River i,89;  n,  1254, 1255, 1258 

Niagara  River,  N.  Y.,  at  Buffalo i,39;  iv,3123 

Norwalk  Harbor,  Conn _  1,89,1202 

Oak  Point,  N.Y i,89;  11,1255 

Ohio  River 1 -..  i,39;  in,2449 

Oshkosh,  Wis I,39;  iv,2819 

Patapsco  River,  Md i,89;  n,UlO 

Portage  Lake,  Houghton  County,  Mich i,89;  in,2728 

Portland,  Oreg I,39;  iv,8251 

Potomac  River I,89;  n,1468 

San  Francisco  Bay,  Cal 1,39;  iv,3194 

Seattle,  Wash i,39 

Sparrows  Point,  Md 1,39;  n,U10 

Tacoma,  Wash i,89 

Tampa,  Fla i,89;  n,lW8 

Thames  River,  Conn. ,  at  New  London 1,89,1189 

Toledo  Harbor,  Ohio i,89;  rv.SOTS 

Washington,  D.  C I,89;  n,1468 

West  Seneca,  N.  Y 1,39;  iv,3128 

Willamette  River,  Oreg 1,89;  iv,3251 

Harbors  and  rivers: 

Aid  to  employees  injured  upon  works  of i,48 

Appropriations  and  expenditures 1,37,88 

Dewrioration  in  works i,38 

Esthnate  of  appropriation  for  examinations,  surveys,  etc i,615 

Estimates  of  appropriations  for  improvement  of i,38 

Improvement  of i,37 

Occupancy  of  structures  belonging  to  works  of 1,88 

Sale  of  personal  property  when  not  needed i,48 

Harlem  River,  N.  Y.,  improvement  of 1,185;  n,1232 

Harlowe  River,  N.  C. ,  improvement  of  waterway  via,    i,  287;  u,  1497 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  IW,  1158 

Havre  de  Grace,  Md. ,  improvement  of  Susquehanna  River i,  192;  n,  18S2 

Hay  Lake  Channel,  St.  ftlarys  River,  Mich.,  improvement  of i,508;  rv,2979 

i/aze/^on  (canal  boiftt),  removal  of  wreck  of i,l^;  ii,1315 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) 1,616;  v,  8291, 8336 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,134;  u,1329 

Hempstead,  N.  Y.  (see  Qlencove  Harbor) i,  132;  n,1235 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam..  1,421;  m,24(M 

Highland  Bayou,  Tex.,  examination  and  survey i,846 

Hillsboro  Bay  and  River,  Fla. : 

Harbor  lines  atTampa i,89;  n,1643 

Improvement  of i9  284;  n,1635 

Hills  Ferry,  San  Joaquin  River,  Cal. ,  construction  of  bridge i,623 

Hiwassee  River,  Tenn.,  examination  and  survey i,410 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of 1,492;  rv,2913 

Holmes  Bayou,  Miss,  {see  Pearl  River,  below  Jackson) i,814;  u,1735 

Holmes  River,  Fla.,  improvement  of 1,295;  n,  1666 

Holston  River,  Tenn.,  examluation  and  survey 1,410 

Homochitto  River,  Miss.,  improvement  of 1,887;  n,186S 

Honolulu  Harbor,  Hawaiian  Islands: 

Defense  of 1,9 

Harbor  lines 1,89;  vi,8769 

Hopefield  Bend,  Mississippi  River,  Ark.  and  Tenn.  (see  Mississippi  River 

Commission) 1,616;  v,8291,8836 
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Horn  Island  Harbor  and  Pass,  Miss. : 

Improyement  of  harbor 1,810;  n,1718 

Survey  of : i,817;  u,1784 

Honeehoe  Branch,  Ashepoo  River,  S.  C,  removal  of  wrecks i,255;  n,1550 

Horseshoe,  the,  Chesapeake  Bay,  Va. ,  removal  of  wrecks  on i,  233;  n,  1484 

Horses,  sale  of,  when  not  needed i,4S 

Honghton.  Mich. : 

Harbor  lines  in  Portage  Lake i,89;  ni,2723 

Rebuilding  bridge  across  Portage  Lake i,618 

Honsatonic  River,  Conn.,  improvement  of 1,110,1166 

Houston,  Tex.,  improvement  of  waterway  to  Galveston. .  i,  340:  ii,  1961, 1964, 1963 
Howard  University  Reservoir,  Washington,  D.  C,  construction  of.  i,629;  vi,3797 

Hudson,  Fla.,  examination  and  survey  of  bay  at 1,288 

Hudson  River,  N.  Y.: 

Bridge  at  New  York  City,  construction  of 1,619 

Coxsackie  to  Troy,  improvement  from 1,151;  n,  1298 

Peekskill  Harbor,  improvement  of i,  154;  n,  1301 

Rondout  Harbor,  improvement  of i|154;  ii,1800 

Saugerties  Harbor,  examination  and  survey i,  164 

Saugerties  Harbor,  improvement  of 1,153;  n,1299 

Tarrytown  Harbor,  examination  and  survey i,  164 

Wrecks,  removal  of 1,147,163;  u,  1277, 1315, 1316 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  559;  iv,  3185 

Huntington  Harbor,  N.  Y.,  improvement  of 1,131;  n,1228 

Huron  Harbor,  Ohio,  improvement  of i,527;  iy,8051 

Hnron  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Improvement  of  harbor  of  refuge  at  Sandbeach ,  Mich i,  518;  iv,  2988 

Water  levels i,  637;  vi,  3859, 3860 

Hutchinsons  Island,  Savannah  River,  Ga.,  construction  of  bridge i,  619 

Hyacinth,  water,  removal  of: 

From  Florida  waters 1,276;  n,1612 

From  Louisiana  waters 1,832;  n,1855 

Plan  and  estimate  of  cost 1,40,277;  n,1618 

Hyannis  Harbor,  Mass. : 

Elxamination  and  survey i,97 

Improvement  of  harbor  of  refuge 1,82,1104 

Removal  of  wreck 1,96,1145 

Hydraulic  mining  in  Calif omia i,618;  vi,3747 

I. 

Illegal  mininff  in  California i,618;  vi,8747 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of i,482;  iv,2858 

Operating  and  care  of i,484;  rv,2888 

Illinois  River,  111. : 

Bridge  near  Marquette,  construction  of i,623 

Chicago  Drainage  Canal i,40 

Improvement  of .  i,480;  rv,2841 

Operating  and  care  of  locks  and  dams i,482;  rv,2849 

Survey  for  extension  of  navigation  to  Lake  Michigan i,  485;  rv ,  2890 

Indiana  dnute,  falls  of  Ohio  River,  Ky. ,  improvement  of i,  440;  iii,  2545 

Indian  River  and  Indian  River  Inlet,  Fla. ,  improvement  of i,  273;  ii,  1608 

Indian  River  Bay,  Del. ,  improvement  of  waterway  via i,  190,  ii,  1381 

Individuals,  occupancy  of  public  structures  by i,38 

Injured  employees,  recommendation  in  aid  of i,43 

Insular  possessions,  defense  of i,9 

International  Bridge  Company,  bridge  of i,  619 

Isabel,  Point,  Tex.,  examination  and  survey  of  Brazos  Santiago  Harbor..      i,346 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via i,  190;  ii,  1381 

Isles  of  Shoals,  N.  H.,  examination  and  survey i,62 

J. 

Jackson  Creek,  Va.,  examination  and  survey i,228 

Jackson,  Harriet  S,,  removal  of  wreck  of 1,1094 

Jacksonville  and  Atlantic  Railway  Company,  bridge  of i,  625 

Jacksonville,  Mayport  and  Pablo  Railway  Company,  bridge  of 1, 625 

Jaoksonvilla,  Tampa  and  Key  West  Railway  Company,  bridge  of i,  628 
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Jamaica  Bay,  N.Y.,coiifltmcti<m  of  bridge  across  Beach  Chaimel i,821 

Jamee  Island,  Wappo  Cat,  S.C.,  oonstmction  of  bridge i,(SdO 

James  River,  Va.: 

Bridgeat  Richmond, comitmotion of 1,629 

Examination  and  snrrey i,228 

Improvement  of 1,220;  n,1436 

Protection  of  Jamestown  Island i,222;  u,1440 

Jamestown,  R.L,  harbor  lines  in  Narragansett  Bay 1,39,1146 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  222;  n,  1440 

Jane,  Lydia  (schooner),  removal  of  wreck  of i,81,10d5 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,265;  n,1590 

Johnsons  Bayou,  La.,  improvement  of i,832;  n,  1835 

Johnston,  Fort,  N.  C,  defenses  at i, 86, 846 

Jonesport,  Me.,  improvement  of  Moosabec  Bar 1,46,1019 

Jndith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge 1,93,1135 

bnprovement  of  pond  entrance 1,93,1138 

Removal  of  wreck  off 1,1145 

Jupiter  Inlet,  Fla. (see  Indian  River) i,278;  n,1609 

Kalamazoo  River,  Mich.: 

Alteration  of  bridge  at  New  Richmond 1,684,625 

Improvement  at Saugatuck 1,491,492;  rv,2910,2912 

Eampsville  Lock  and  Dam,  Illinois  River,  HI.,  operating  and  care. . .i,  4^;  iv,2S49 

Kansas  City,  Mo. ,  modification  of  bridge  across  Missouri  River i,  619 

Kansas  Cit7  and  Atlantic  Railway  Company,  bridge  of i,619 

Karquines  Strait,  CaL,  examination  and  survey  of  channel  to  Golden 

Gate 1,561 

Kenduskeag  River,  Me. ,  examination  and  survey  of  mouth i,62 

Kennebec  River,  Me. : 

Buck8x>ort  Harbor,  examination  and  survey 1,62 

Defenses  of 1,16,686 

Gardiner  Bridge  to  Augusta  Dam ,  examination  and  survey i,62 

Improvement  of 1,63,1039 

Parkers  Head  Harbor  and  Channel,  examination  and  survey i,  62 

Wreck  at  Bath,  removal  of 1,68,1049 

Kenosha  Harbor,  Wis.: 

Examination  and  surveys 1,478,474;  rv,8817 

Improvement  of  1,469;  rv,  2781 

Kentucky  River,  Ky.: 

Improvement  of 1,487;  in,8518 

Operating  and  care  of  locks  and  dams l»489;  ni,8523 

Kewaunee  Harbor,  Wis. : 

Examination  and  survey i,474 

Improvement  of 1,468;  iv,2764 

Keweenaw  Bay  and  Point,  Mich.: 

Improvement  and  operating  and  care  of  waterway  to  Lake  Su- 
perior    1,453,453;  ni,8707 

Removal  of  wreck  in  waterway  to  Lake  Superior i,  456:  m,  2788 

Keyport  Harbor,  N.  J.,  improvement  of 1,160;  n,lS10 

Key  West  Harbor,  Fla.: 

Defenses  of 1,87,890 

Improvement  of  entrance .  1*375;  n,1610 

Kill  Pond  Bar,  Mass.,  removal  of  wrecks  on 1,96,1144 

Kill  van  Kull,  N.  Y.  and  N.  J. : 

Examination  and  survey i,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1804 

King  County,  Wash.,  bridge  of 1,688 

Elingston,  R.  I. : 

Construction  of  Point  Judith  harbor  of  refuge 1,98,1185 

Improvement  of  Point  Judith  Pond 1,98,1188 

Removal  of  wreck  off  Point  Judith 1,1145 

Kingston  Bay,  Mass.  (see  Duxbury  Harbor) 1,78,1085 

King  William  County,  Va.,  bridge  of , 1,682 

Kinnickinnic  River,  Wis. ,  construction  of  bridge  across ....      1,621 

Kissimmee  River,  Fla.,  examination  and  survey —-.—..........      1^868 
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Kootenai  River,  Idaho  and  Mont. : 

Improvement  above  Jennings 1,613;  iv,3377 

Improvement  between   Bonners   Ferry   and   international    bound- 
ary  1,612;  IV,  8276 

li. 

La  Croese  Harbor,  Wis.,  improvement  of 1,877;  in,2171 

Lafourche  Bayon,  La. : 

Gonstmcnon  of  bridges  across i,628 

Improvement  of i,828;  n,1842 

La  Grange  Bayon,  Fla.,  improvement  of i,295;  ii,1666 

Lagrange  Lock  and  Dam,  Illinois  River,  Dl.,  operating  and  care. ..  i,  482;  iv,  2849 

Lake  County,  Ohio,  bridge  of 1,622 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Larchmont  Harbor,  N.  Y.,  improvement  of i|127;  n,1218 

La  Trappe  River,  Md. ,  improvement  of i,  194;  n,ld86 

Laws: 

Fifty-fifth  Congress,  third  session,  affecting  Corps  of  Engineers vi,  3903 

In  aid  of  injured  employees,  recommendation  regarding 1, 48 

Sale  of  personal  property  when  not  needed,  recommendation  as  to i,  43 

LatiTson,  Za to  (schooner),  removal  of  wreck  of i,222;  n,1442 

Leading  Breeze  (schooner),  removal  of  wreck  of 1,222;  li,1443 

Leaf  River,  Miss.,  improvement  of 1.312;  n,  1731 

Leech  Lake,  Minn.,  reservoir  at: 

Construction  of i,879;  ni,2183 

Operating  and  care i,380;  in,2190 

Legislation: 

Fifty-fifth  Congress,  third  session,  affecting  Corps  of  Engineers Yi,  89(^ 

In  aid  of  injured  employees,  recommendation  regarding i,  48 

Sale  of  personal  property  when  not  needed,  recommendation  as  to i,  48 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay 1,288 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) i,  156;  ii,  1304 

Leyisa  Fork,  Big  Sandy  River,  Ey . ,  improvement  of i,436;in,2511 

Lewes,  Del.: 

Construction  of  iron  pier  in  Delaware  Bay  near i,  171 ;  ii,  1344 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  190;  ii,  1381 

Lewis  Kiver,  Wash.,  improvement  of i,596;  iv,3248 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  190;  ii,  1381 

Little  Calumet  River,  Dl.,  construction  of  bridflres i,622 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  60, 1047 

Little  Kanawha  River,  W.  Va.: 

Improvementof i,425;  m,2474 

Operating^  and  care  of  lock  and  dam i)426;  in,  2476 

Little  Mud  River,  Ga. ,  improvement  of  waterway  via i,  265;  ii,  1590 

Little  Narragansett  Bay,  R.  I.  and  Conn,  {see  Pawcatuck  River) i,  97, 1149 

Little  Pedee  River,  S.C.,  improvement  of 1,246;  n,1521 

Little  Pigeon  River,  Tenn.,  improvement  of 1,407;  in,2301 

Little  River,  La.  («ee  Red  River)...  i,347;  u,1979 

Little  Rock,  Ark. ,  construction  of  bridge  across  Arkansas  River i,  618 

Little  Sodus  Bay,  N.Y.,  improvement  of  harbor i,545;  iy,3136 

Little  Tennessee  River,  Tenn. ,  examination  and  survey i,  410 

Little  Traverse  Bay, Mich. («eePetoskey) 1,504;  iv,2949 

Lockport,  La. ,  construction  of  bridge  across  Biyou  Lafourche i,  628 

Lockport  Bridge  Stock  Company, bridge  of 1,628 

Locks.    See  Canals  and  Waterways. 

Logan,Gton.  John  A.,  statueof,  at  Washinton,  D.  C.  yi,3841 

Loggy  Bayou, La., construction  of  bridges  across i,619 

Lone  Tree  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Long  Bridge,  Washington,  D.  C.  («ee  Potomac  River) i,  206;  ii,  1418 

Long  Island.  N.  Y.,  defenses  of  southern  entrance  of  New  York  Harbor. . .  i,  21 ,  768 
Lonff  Island  Sound: 

i)efen8esof  eastern  entrance 1,19,747 

Removal  of  wreck  off  Port  Chester,N.Y i,141;  n,1251 

Long  Tom  River, Greg., improvement  of i,590;  iy,8238 

Lorain  County, Ohio, bridge  of 1,681 

Lonin  Harbor,  Ohio : 

CoBCtmction  of  bridge i,621 

ImproYement  of v,^a«4\ -ct  ;^RH^ 
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Lonisiana,  State  of : 

Plan  and  estimate  of  cost  for  removing  water  hyacinth 1,40,377;  n,1618 

Removing  water  hyacinth ^-  1,382;  ii,1855 

liOnisville  Elv  * 

Improving  Ohio  River  at 1,440;  in,2545 

Operating  and  care  of  LonisvlUe  and  Portland  Canal i,  442;  m,  2565 

LonisviUe  and  Portland  Canal,  Ky. : 

Enlargement  of 1,440;  ni,2545 

Operating  and  care 1,442;  in,2565 

Lontre,  Pass  a,  Mississippi  River : 

Closing  crevasse 1,821;  n,1889 

Improving  ontlet  at i,323;  n,1841 

Lower  Machodoc Creek,  Va., Improvement  of i,212;  n,1424 

Lnbec  Channel,  Me.,  improvement  of 1,44,1018 

Lndington  Harbor,  Mich. ,  improvement  of i,  409;  it,  2936 

Lnmberton  Branch,  Rancocas  River,  N.  J. ,  improvement  of i,  174;  n,  1356 

Lydia  Jane  (schooner),  removal  of  wreck  of 1,81,1095 

Lynchs  River,  S.  C, examination  and  survey i,255 

Lynn  and  Boston  Railroad  Company,  bridge  of i,622 

Lynn  Harbor,  Mass.: 

Improvement  of 1,69,1070 

Reconstmction  of  bridge  to  Sangns i,622 

M. 

JfcDonoId  (<3anal  boat),  removal  of  wreck  of 1,168;  n,1815 

McHenry,  Fort,  Md.  («€c  Baltimore) 1,23,805 

Mackinac  Harbor,  Mich. ,  examination  and  survey i,522 

Magon  Bayou,  La.,  improvement  of i,354;  ii,2006 

Macon,  Fort,  N.C., defenses  at 1,26,846 

Maine  Central  Railroad  Company,  bridge  of i,622 

Maine,  defenses  of  coast 1,16,685 

Main  Ship  Channel,  New  York  Harbor,  N.  T.: 

Improvement  of 1,142;  n,1261 

Removal  of  wreck i,147;  n,1277 

Maiden,  Mass. ,  construction  of  bridge  across  Mystic  River i,628 

Maiden  River,  Mass.,  improvement  of 1,70,1071 

Mamaroneck  Harbor,  N.Y., improvement  of i,126;  n,1210 

Manasquan  River,  N.  J.,  improvement  of i,  162;  n,  1314 

Manatee  River,  Fla.,  improvement  of i,281;  n,1630 

Manchac  Bayou,  La.,  improvement  of i,320;  n,  1837 

Manchester  Harbor,  Mass. , improvement  of 1,68,1068 

Manistee  Harbor,  Mich.,  improvement  of 1, 500;  iv,  2939 

Manitowoc  Harbor  and  River,  Wis.: 

Construction  of  bridge 1,622 

Examination  and  survey  of  harbor i,474 

Improvement  of  harbor 1,464;  iv,2759 

Manokm  River,  Md.,  improvement  of i,200;  n,  1394 

Mantua  Creek,  N.  J.,  improvement  of i,178;  n,1364 

Maps: 

Military  and  other 1,639,640 

Northern  and  Northwestern  Lakes i,633;  vi,3851 

Marblehead,  Mass.,  repair  of  seawall 1,68,1069 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  171;  il,1344 

Maria,  Amia  (schooner) ,  removal  of  wreck  of i,  182;  n,  1367 

Marietta,  Ohio,  construction  of  city  bridge  across  Muskingum  River i,  620 

Marine  City,  Mich. ,  construction  of  bridges  across  Belle  River i,  623 

Marion,  Fort,  Fla.,  defenses  at 1,28,888 

Marquette,  HI. ,  construction  of  bridge  across  Illinois  River i,  623 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  off  Presqne  Be  Point 1, 454;  m,  2718 

Improvement  of  harbor i,453;  iii,2715 

Water  levels 1,637;  vi,3859,8860 

Marthas  Vineyard,  Mass. : 

Examination  and  survey  of  Vineyard  Haven  Harbor i,97 

Improvement  of  Vineyard  Haven  Harbor 1,84,1109 

Martin,  R.,  Sugar  Company,  Limited,  bridge  of 1,623 
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Massachnsetts,  defenses  of  southeast  coast 1,18,724 

Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor  at  Alligator 

Head 1,846 

Matanzaa  River,  Fla.  (see  St.  Augustine) i,273;  u,1607 

Mata wan  Creek,  N.  J.,  improvement  of i,  160;  n,1309 

Matilda  (schooner) ,  removal  of  wreck  of 1,62,1049 

Mattaponi  River,  Va. : 

Construction  of  bridge  at  Walkerton i,621 

Improvement  of _ i,218;  n,148d 

Mattituck  Harbor,  N.  Y.,  improvement  of i,129;  n,1219 

Maumee  Bay  and  River,  Ohio: 

Harbor  lines  at  Toledo i,89:  iv,8087 

Improvement  of  Toledo  Harbor i,524;  iv,3020 

Maurice  River,  N.  J. : 

Examination  and  survey <• i,  182 

Removal  of  wreck  in i,182;  n,1367 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C.,with  Mount 

Vernon, Va 1,42,627;  vi,3779 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission)..  1,616;  v, 8291, 8336 
Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  and  survey  of  river 1,474 

Improvement  of  harbor i,456;  iv,2726 

Improvement  of  river i,457;  iv,2728 

Merced  County,  Cal.,  bridge  of i,623 

Mermen tau  River,  La. ,  and  tributauiefl,  improvement  of i,  320;  ii,  1851 

Merrimac  River,  Mass.: 

Improvement  of 1,68,1060 

Improvement  of  Newburyport  Harbor 1,63,1058 

Metropolitan  Park  Commission  of  Massachusetts,  bridge  of i,  622 

Miami,  Fla.,  defenses  of 1,27.890 

Mianus  River,  Conn.,  improvement  of 1,122,1184 

Michigan  City,  Ind.: 

Improvement  of  inner  harbor i,486;  iy,2895 

Improvement  of  outer  harbor i,486;  iv,2897 

Wreck  at  entrance  of  harbor, removal  of i,504;  rv,2951 

Michigan  Lake  {see  also  Northern  and  Northwestern  Lakes): 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  461 ;  iv,  2749 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  460 ;  rv,  2737 

Canal  to  Sturgeon  Bay,  Wis. ,  oi)erating  and  care i»461;  iv,  2743 

Chicago  Drainage  Canal i,40 

Examination  and  survey  of  channel  to  Stony  Lake,  Mich i,  505 

Survey  of  Illinois  and  Des  Plaines  rivers,  for  extension  of  navigation 

to 1,485;  iv,2890 

Water  levels i,637;  vi,3859,3860 

Middle  Ground  Bar,  Hunpton  Roads,  Va. ,  examination  and  survey  at i,  283 

Middle  River,  Cal.,  construction  of  bridge  across i,621 

MUan,  ni.,  Illinois  and  Mississippii  Canalat 1,482,484;  iy,2853,2888 

Milford  Harbor,  Conn. ,  examination  and  survey 1,125 

Milford  Haven  Harbor,  Va.,  improvement  of i,216;  ii,1429 

Military  departments,  reconnaissances  and  explorations i,  639;  vi,  8871 

Mill  Creek,  Me.,  construction  of  bridge  across i,622 

Mill  River,  New  Haven,  Conn,  (see  New  Haven  Harbor) i,  107, 1162 

Mill  River,  Stamford,  Conn.  («ee  Stamford  Harbor) 1,120,1182 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Construction  of  city  bridges i,621 

Construction  of  harbor  of  refuge  in  bay i,466;  iv,2767 

Improvement  of  harbor i,467;  iv,2770 

Water  levels i,637;  vi,3859,8860 

Wreck  at  Milwaukee,  removal  of .  i,  473;  iv, 2812 

Mineral  Range  Railroad  Company,  bridge  of 1,618 

Mines,  submarine i,  15 

Minim  Creek-Estherville  Canal,  S.  C.  (see also  Santee  River) ...  i, 249, 255;  ii,  1532 

Mining,  hydraulic,  in  Calif omia i,618;  vi,8747 

Minnesota  River,  Minn. : 

Examination  and  survey 1,885 

Improvfnnent  of 1,882;  in,2200 

MispiUion  Bivsr,  DeL,  improvement  of 1*180;  u,1879 
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• 

LlisRisslppi  River: 

i^eechridge,  m.,  prevention  of  break  at 1,878;  in,  2088 

Beechridge,  111.,  survey  to  prevent  break  at i,375 

Bellevue,  Iowa,  survey  opposite i,377 

Carutbersville,  Mo.  (see  Missisgippi  River  Commission)...  i,616;  v,  8291, 3336 

Delta  Point,  La.  (see  Mississippi  River  Commission) i,616;  v,  3291, 3336 

Des  Moines  Rapids  Canal  ana  Dry  I>ock,  operating  and  care. .  i,376;  in,  2160 
Dredge  boats  and  snag  boats  on  npper  river,  operation  of  ..  i,  38,875;  m,  2091 

Dabnqne,  Iowa,  reconstruction  of  bridge ,...      I,619 

Dunleith.  111.,  reconstruction  of  bridge 1,619 

East  Dubuque,  111.,  reconstruction  of  bridge _      I.6I9 

Gauging,  at  St.  Paul,  Minn 1,88,884;  III.2205 

Gauging,  including  principal  tributaries 1,88,360;  u,2025 

Greenleaf  Bend,  111.,  prevention  of  break  into  Cache  River i,  373;  ui,  2088 

Greenleaf  Bend.  111. ,  suryey  for  preventing  break  into  Cache  River ...  i,  375 
Greenville  Harbor,  Miss,  (see  Mississippi  River  Commission) .  i,  616;  v ,  8291, 3336 

Head  of  Passes  to  head  waters,  surveys  from i,  616;  v,  8291 ,  3336 

H?ad  of  Passes  to  Ohio  River,  improvement,  surveys, etc..  I,616;  v,  8291, 3336 
Helena  Harbor,  Ark.  {see  Mississippi  River  (I^ommission) . . .  i,  616;  v,  3291, 3336 
Hopefield  Bend.  Ark.  (see  Mississippi  River  Commission)  _.  I,616;  v,  3291, 3336 

Illinois  and  Mississippi  Canal,  111 1,482,484;  iv,2853,2888 

La  Crosse  Harbor,  Wis. ,  improvement  of 1, 877;  ui,  2171 

Lock  and  dam  between  St.  Paul  and  Minneapolis,  Minn. ,  construction 

of 1,378;  ra,2173 

Loutre.  Pass  a.  closing  crevasse i,321;  u,  1839 

Loutre,  Pass  a.  improving  outlet  at 1,823;  u,  1841 

Memphis.  Tenn.  {see  Mississippi  River  Commission) i,  616;  v,  3291, 3336 

Minnenpolis  to  St.  Paul,  Minn.,  construction  of  lock  and  dam.  i,378;  in,  2178 

Missouri  River  to  Ohio  River,  improvement  from i,  39, 370;  m,  2058 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from 1,89,375;  in, 2102 

I*]  atchez  Harl>or.  Miss,  {see  Mississippi  River  Commission) .  i,  616;  v,  3291, 8336 

New  Orleans  Harbor,  La. ,  defenses ii  82, 934 

New  Orleans  Harbor,  La. ,  improvement  (see  Mississippi  River  Com- 
mission)  1,616;  V,  8291, 3336 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc..  i,  616;  v,  3291, 3336 

Ohio  River  to  Missouri  River,  improvement  from 1,39,370;  in,  2058 

Pass  a  Loutre,  closing  crevasse i,321;  u,  1839 

Passa  Loutre,  improvingoutlet  at i,323;  n,1841 

Pepin  Lake  and  Village,  Wis.,  improvement  at 1,376;  iu,2102 

Pepin  Lake  and  Village,  Wis.,  examination  and  survey 1.378 

Pokegama  Falls,  Minn. ,  construction  of  reservoir 1,879;  ni,2182 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir 1,380;  in,  2190 

Quincy  Bay,  111.,  improvement  at 1,375;  in,2103 

Quincy  Bay,  111.,  survey  at 1,877 

Keservoirs  at  head  waters,  construction  of 1,879;  in,2182 

Reservoirs  at  head  waters,  operating  and  care 1, 880;  m,  21 90 

Rockwood,  111.,  survey  below 1,874 

St.  Louis  Harbor.  Mo. ,  improvement  of 1,878;  ni,2087 

St  Paul,  Minn., ganging 1,88,384;  lil,2205 

St.  Paul,  Minn.,  to  Minneapolis,  construction  of  lock  and  dam. .  i,  878;  in,  2173 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from 1,39,875;  ui,2102 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of..  1,88,375;  in, 2091 

Snags  and  wrecks  below  Missouri  River,  removal  of 1,88,370;  ni,2047 

South  Pass,  inspection  of  improvement 1,40,317;  n,  1815 

Southwest  Pass,  survey 1,40,822,837;  U,  1863 

Superior  Lake,  examination  and  survey  for  canal  to 1, 456 

Vidalia  Harbor.  La.  (see  Mississippi  River  Commission) ..  i,616;  v,  8291, 8336 

Wagners  Landing,  111.,  survey  at. i,374 

Wrecks,  etc.,  above  Missouri  River,  removal  of 1,88,875;  111,2091 

Wrecks,  etc.,  below  Missouri  River,  removal  of 1,38,870;  in, 2047 

Mississippi  River  Commission 1,616;  ¥,3291,3336 

Mississippi  Sound,  Miss.: 

Defensesof i,30,  934 

Improvement  of  channel  from  Gulf  port  to  Ship  Island  Harbor,  i,  812;  ii,  1722 

Improvement  of  Horn  Island  Harbor „ 1,310;  li,1718 

Improvement  of  Ship  Island  Pass 1,818;  n,  1728 

Survey  of  Horn  Island  Harbor  and  Pass 1,817;  u,1784 

Survey  through  Ship  Island  Pass,  and  from  Ship  Island  Harbor  to 
Qulfport  and  Biloxi 1,817;  u,1787 
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Missonri  River: 

Bridge  at  Kansas  City ,  Mo. ,  modification  of i,619 

Improvement,  surveys,  etc.,  below  Sioux  City 1,617;  vifSCt^^S 

Stnbbs  Ferry  to  Sioux  City,  improvement  from 1,885;  in,  2217 

Upper  river,  snagging 1,893;  in,2229 

Missouri  River  Commission l|617;  vi,8655 

Mobile  Harbor  and  River,  Ala.: 

Defenses  of i,80,  924 

Improvement  of  harbor 1,808:  li,  1696 

Wreck  at  Mobile,  removal  of i,317;  ii,1784 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,235;  n,1492 

Mokelumne  River,  Cal.,  improvement  of l 1,556;  iv,8168 

Monitor  (lighter),  removal  of  wreck  of 1,522;  iv,8015 

Monomoy  Beach,  Mass.,  removal  of  wreck 1,1094 

Monongahela  River,  W.  Va.  and  Pa.: 

Construction  of  locks  and  dams i,417;  m,2878 

Improvement  at  Locks  Nos.  8  and  6 1,418;  in,2876 

Improvement  of  Pittsburg  Harbor 1,419;  ni,2897 

Operating  and  care  of  locks  and  dams i»419;  m,2376 

Monroe  County,  Miss.,  bridge  of.  1,618 

Monroe.  Fort,  V a.  («ee  Hampton  Roads) i,25,  834 

Monroe  Harbor,  Mich.: 

Improvement  of 1,523;  iv,8017 

Removal  of  wreck 1,536;  iv,8075 

Water  levels i,687;  vi,8859,3861 

Montgomery,  Fort,  N.  Y.  (see  Great  Lakes) i,83,  975 

Moosabeo  Bar,  Me.,  improvement  of i,45,  1019 

Morgan  Canal,  Tex.: 

Improvement  of  waterway  via 1,340;  n,  1961, 1964 

Ox)erating  and  care i,341;  u,  1966 

Morgan 's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of  .      i,  628 
Mormon  Channel,  San  Joaquin  River,  Cal.: 

Improvement  of   i,555;  iy,8166 

Survey  of 1,561;  iv,  8188 

Morse,  Charles  W,  (schooner),  removid  of  wi'eck  of 1,96,  1145 

Morse  River, Me., construction  of  bridge  across i,621 

Mortars i,10 

Mosquito  Creek  Canal,  S. C.  (see  Santee  River) 1,249;  ii,1582 

Mount  Desert,  Me. ,  construction  of  breakwater  to  Porcupine  Island i,  46, 1022 

Mount  Hope  Bay,  Mass.  (see  Fall  River  Harbor) 1,91,1180 

Mount  Pleasant  shore,  Charleston,  S.  C. ,  improvement  at i,  252;  n,  1542 

Mount  Vernon,  Va.,  boulevard  and  memorial  bridge  to  Washington, 

D.  C 1,42,627;  VI, 8779 

Mud  Lake, La. (see  Mermentau  River) i,829;  u,1851 

Mud  River,  Ga. ,  improvement  of  waterway  via l,  265;  ii,  1590 

Mules,  sale  of ,  when  notneeded i,43 

MurderklU  River,  Del.,  improvement  of 1,188;  ii,  1878 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care..  i,406;  iii,2289 
Muskegon  Harbor,  Lake,  and  River,  Mich.: 

Examination  and  survey  of  river i,505 

Improvement  of  harbor 1,496;  iv,2928 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  construction  of 1,620 

Improvement  of 1,423;  ni,2454 

Operating  and  care  of  locks  and  dams i,424;  ni,2457 

Mystic  River,  Conn.,  improvement  of 1,100,1158 

Mystic  River,  Mass. : 

Bridge  at  Boston,  construction  of 1,628 

Estimate  of  cost  of  improvement i,81, 1096 

Improvement  of 1,70,1071 

Improvement  below  mouth  of  Islajid  End  River i,71, 1078 

N. 

Nandtta  Creek,  Va.,  improvement  of 1,228;  u,1479 

Nansemond  River,  Va.,  improvement  of 1,225;  ii,1475 

Nantiook«  River,  DeL  and  Md.,  improvement  of It  197;  n^lSdl 
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Nantaoket,  Mass.,  constmotion  of  harbor  of  refuge 1,82.1106 

Nantucket  Sotmd,  Mass.,  removal  of  wreck  in 1,96,1145 

Napa  River,  Cal. : 

Examination  and  survey i,561 

Improvement  of 1,558;  iv,3182 

J\rarci«»u«  (barge),  removal  of  wreck  of i|147;  n,1278 

Karragansett  Bay,  B.  L : 

Defenses  of 1,18,730 

Harbor  lines  at  Jamestown 1,39,1146 

Improvement  of 1,89,1135 

Removal  of  wreck 1,96,1145 

Narraguagus  River,  Me.,  improvement  of 1,45,1021 

Natalbany  River,  La.  («ee  Tickf aw  River) 1,319;  n,1835 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,616;  v,  8291, 8886 

National  Defense  appropriation  and  allotments l,15 

Naval   Observatory    grounds,  Washington,   D.    C,   memorial    bridge 

at 1,42,627;  Vl,3779 

Navesink  River,  N.  J.  (see  Shrewsbury  River) l»162;  ii,  1313 

Navigable  waters.    See  Bridges  and  Wrecks. 

Neah  Bay,  Wash., examination  and  survey i,615 

Neches  Kiver,  Tex., improvement  of  mouth 1,833;  ii,  1856 

Negro  Cut, Indian  River  Inlet, Fla.  («ee  Indian  River) 1,273;  n,1608 

Nestugga  River, Oreg., improvement  of i,578;  iv,8216 

Neuse  Kiver,  N.  C. : 

Improvement  of i,237;  ii,1495 

Improvement  of  waterway  via i,237;  il,1497 

Newark  Bay,  N.  J. : 

Examinations  and  surveys  {see  Arthur  Kill  and  Passaic  River) i,  164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  ii,  1304 

Newaygo,  Mich. ,  examination  and  survey  of  Muskegon  River  up  to i,  505 

New  Baltimore,  N.  Y., removal  of  wreck  in  Hudson  River i,  168;  u,  1316 

New  Bedford  Harbor,  Mass. : 

Defenses  of 1,18,724 

Examination  and  survey i,97 

Improvement  of 1,85,1114 

Newbem,  N.  C: 

Improvement  of  Neuse  River i,237;  n,  1495 

Improvement  of  waterway  to  Beaufort,  N.  C i,  237;  ii,  1497 

Newburyport  Harbor,  Mass.,  improvement  of 1,68,1058 

Newcastle  County,  DeL,  bridge  of i,623 

Newcastle  Ferry,  Va. ,  construction  of  bridge  across  Pamunkey  River i,  622 

New  Hampshire,  defenses  of  coast 1,16,685 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters 1,109,1165 

Defenses  of 1,20,747 

Improvement  of 1,107,1162 

New  Jersey-Staten  Island  channel: 

Examination  and  survey  (seeArthrxr  Kill) i,164 

Improvement  of 1,156;  n,1304 

New  Liberty,  111. ,  examination  and  survey  of  Ohio  River i,  417 

New  London,  Conn.: 

Defenses  of i,  20, 747 

Harbor  lines  at. 1,39,1189 

Improvement  of  harbor  {see  Thames  River)    1, 102, 1155 

New  London,  Wis. ,  construction  of  bridge  across  Embarrass  River i,  621 

New  Orleans  Harbor,  La. : 

Defenses  of i,  32, 934 

Improvement  of  {see  Mississippi  River  Commission) i,  616;  v,  8291, 3336 

Newport  Harbor,  R.  I. : 

Defenses  of 1,18,780 

Improvement  of 1,91,1132 

Removal  of  wreck 1,96,1145 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor 1,288;  ii,1498 

Improvement  of  waterway  from  Beaufort  to  New  River i,239;  n,  1499 

Improvement  of  waterway  from  Newbem  to  Beaufort i,  287;  )i,  1497 

New  Richmond,  Mioh.,  alteration  of  bridga  across  Kalamazoo  River.,  i,  624, 621 
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New  River,  N.  C: 

Improvement  of 1,238;  n,1501 

Improvement  of  waterway  to  Bennfort,  N.  C i,S39;  u,1499 

New  River,  Va.  and  West  Va.,  improvement  of : 1,431;  II1.34B8 

New  Rochelle  Harbor,  N.  Y.,  examiDatioD  and  anrvey 1,142 

New  Shoreham,  Block  Island.  R,  I. : 

Constractlon  of  harbor  of  reCoRe  ..,, , 1,94,1139 

Improvement  of  Qreat  Salt  Pond I.B5,1U1 

Newtown  Creek.  N.  Y.: 

Improvement  of 1,137;  ii,1839 

Bemoval  of  wreck I.14T;  ii,  1277 

New  York  and  New  Jersey  Brid^  Company,  bridge  ot i,619 

New  York  and  Long  Branch  Elailroad  Bridge,  removal  of  wreck  in  Rari- 

ton  River  at 1,168;  li,131S 

New  York  Harbor,  N.  Y.: 

Arthnr  Kill,  esamicatlon  and  anrvey 1, 164 

Arthnr  Kill,  improvement  of  {tee  Staten  laland-New  Jereey  chan- 
nel)  1,156;  n,1304 

Bay  Ridge  Channel,  improvement  of 1,144;  ii,  1266 

Broni  River,  improvement  of.. i,128;  n,12I7 

Bnttermilk  Channel,  improvementof 1.144;  n,12HS 

Defense*  of - 1,20.21,763 

Eaet  Channel,  Improvement  of i,142;  n,t261 

Eaat  Channel,  snrvey  of 1.147;  II,12T9 

East  River,  examination  and  snrvey  of  Diamond  and  Coenties  reefs. .      i,  143 

East  River,  harbor  lines i,3»;  n,lgS4, 123S,12S8 

East  River,  improvement  of ,  inclnding  Hell  Gate 1.134;  ii,1229 

East  River,  improvement  of  Wallabont  Channel i,l38:  ii,1243 

Eaat  River,  snrvey  of  Wallabont  Channel 1,141;  II,12S1 

Flushing  Bay,  improvement  of tiIS8:  n,1237 

<}edney  Channel,  improvementof 1,143:  n,  1261 

G)o wanna  Bay  and  Canal  (see  Bay  Ridge  Channel) 1,144;  II.  1260 

Qowanns  Creek  Channel,  improvemeat  of 1,146;  11,1274 

Harlem  River,  improvement  of , I,llt5;  n.lSSS 

EellQate.  East  River, improvementof I,l!t4;  □,1220 

Hndaon  River,  constmction  of  bridge i,619 

Kill  van  Knll.  examination  and  survey _ 1,164 

Kill  van  Knll,  improvement  of  {see  Staten  leland-New  Jersey  chan- 
nel)  1,156;  n,1804 

Main  Ship  Channel,  improvement  of 1.143;  ii,1361 

Narrows  to  the  sea.  improvement  from 1,143;  ii,1261 

Narrows  to  the  sea,  snrvey  of  Eaat  Channel  from 1,147 

Newark  Bay,  ezaminationa  and  anrveya  (see  Arthnr  Kill  and  Passaic 

River) 1,164 

Newark  Bay,  Improvement  of  (fee  Staten  Island-New  Jersey  chan- 
nel)  i,I56;n,1804 

Newtown  Creek,  improvement  of — ..— 1, 137;  n,  1289 

Red  Hook  Channel,  improvementof „.. t,  144; n,  1266 

Spnyten  Dnyvil  Creek  (»ee  Harlem  Biver). i,135;n,1282 

Staten    Island-New  Jersey  channel,  examination  and   snrvey  (see 

Arthnr  Kill) .._ 1,164 

Staten  Island-New  Jersey  channel.  Improvement  of 1, 156;  n, 1304 

Snpervleionof 1,615;  it,  8281 

Totten,  Fort,  post  of 1,5,6,8,651 

Triangular  area  between  BayRidgeand  Red  Hook  channels,  improve- 
ment of  - 1, 144;  n,  1266 

Wallabont  Channel,  improvement  of i,  188;  n,  1343 

Wallabont  Channel,  snrvey  of 1,141;  n,  1251 

WilletB  Point_.   _ 1,5.6.8,651 

Wrecks,  removal  of 1,147;  n,  1376, 1377, 1378 

New  York,  New  Haven  and  Hartford  Railroad  Company,  midge  of 1.624 

Nezpiqne  Bayon.  La.  (see  Mermentan  River) 1,829;  □.1851 

Niagara,  Fort,  N.  Y.  (see  Great  Lakes) 1,88,974 

Niagara  Biver,  N.Y.: 

Brid^  across,  constmction  of i,619 

Erie  Basin  entrance  and  Black  Rook  HarbOT,  Improvement  of.  1,640;  it, 8114 
Harbor  lines  at  West  Beneca,  Baffolo 1,89;  lv,3I23 
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Niagara  River,  N.  Y.— Continued. 

Improvement  of  Buffalo  Harbor 1,588;  iv,8101 

Tonawanda  Harbor  and,  improvement  of i,  541 ;  rv,  3115 

Tonawanda  to  Port  Day,  improvement  from 1, 542;  rv,  8121 

Niagara  River  Brid^  and  Tunnel  Company,  bridge  of i,  619 

Nomini  Creek,  Va..  improvement  of 1,211;  n,1423 

Nooksack  River,  Wash,  (see Puget  Sound) 1,803;  iv,8267 

Norfolk  and  Atlantic  Terminal  Company,  bridge  of 1, 621 

Norfolk  Harbor,  Va. : 

Bridge  across  Tanners  Creek,  construction  of 1, 621 

Defenses  of  Hampton  Roads 1,25,834 

Improvement  of ,  and  its  approaches 1,223;  n,1471 

Improvement  of  Elizabeth  Kiver 1,224;  ii,1478 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C i,  229;  n,  1481 

Improvement  of  waterway  to  sounds  of  North  Carolina 1, 228;  n,  1480 

Improvement  of  Western  Branch,  Elizabeth  River 1,225;  n,  1474 

North  Branch,  Chicago  River,  IlL : 

Elxamination  and  survey 1,485 

Improvement  of 1,476;  iv,2826 

Reconstruction  of  bridge  near  Clybonm  Place,  Chicago l,  620 

Removal  of  wreck 1.485;  iv,  2833, 2866 

North  Branch,  Santee  River,  S.  C.    See  Santee  River. 

North  Carolina,  defenses  of  coast 1,25,845 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of It  241;  n,  1504 

Northern  and  Northwestern  Lakes: 

Defenses  on 1,83,974 

Improvement  of  channels  in  waters  connecting i,  505;  iv,  2953 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y 1, 636;  vi,  3859 

Surveys  and  charts 1, 633;  vi,  3851 

Water  levels 1,637;  vi,3859 

North  Hero,  Vt. ,  construction  of  bridges  across  Lake  Champlain 1, 619 

North  Hero  Island  Channel,  Lake  Champlain,  Vt. ,  improvement  of 1, 148 

North  Landing  River,  N.C.  and  S.C.,  improvement  of  waterway  via.  1,229;  n,1481 

North  River,Fla.  (see  St.  Augustine) 1,273;  n,1607 

North  River,  Mass.  (see  Scituate) 1,76,1083 

North  River, N.Y., removal  of  wreck.... 1,147;  11,1277 

North  River,  N,  C. ,  improvement  of  waterway  via .  i,  229;  n,  1481 

North  River,  Wash,  {see  Willapa  River  and  Harbor) 1,599;  iv,3259 

Norwalk  Harbor, Conn.: 

Harbor  lines 1,39,1202 

Improvement  of 1,117,1178 

Noxubee  River,  Miss.,  improvement  of 1,809;  ii,1716 

O. 

Oakland  Harbor,  CaL,  improvement  of 1,654;  it, 8168 

Oak  Point,  N.  Y.,  harbor  lines  in  East  River 1,39;  n,1255 

Obion  River,  Tenn.,  improvement  of 1,394;  lil,2233 

Occoquan  Creek,  Va.,  improvement  of i,209;  n,  1421 

Occupancy  of  public  structures i,38 

Ocklawaha  River,  Fla.,  improvement  of 1,272;  n,1603 

Ocklockonnee  River,  Fla. ,  examination  and  survey i,  302 

Ocmulgee  River,  Qa.,  improvement  of 1,263;  n,1582 

Oconee  River,  Ga.,  improvement  of 1,262;  n,  1580 

Oconto  Harbor,  Wis.: 

Examination  and  survey 1,474 

Improvement  of 1,458;  iv,2731 

Ocracoke  Inlet,  N.  C,  improvement  of \ 1,233;  ii,1487 

Office  of  the  Chief  of  Engineers,  officers  on  duty ..       1,641 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 1,548;  iv,3l49 

Ohio  River: 

Bridge  at  Sewickley,  Pa.,  construction  of 1,620 

Cullums  Ripple,  below  Cincinnati,  Ohio,  survey  at 1,417;  ni,2367 

Davis  Island  Dam,  Pa.,  operating  and  care i,  413;  iii,  2347 

Falls  of,  includmg  Indiana  Chute,  improvement  of 1,440;  iii,2545 

Gau^ng  (see  Mississippi  River) 1,88,360;  n,2025 

General  improvement i,410;  ni,2311 

Harbor  lines  at  Allegheny  City, Pa z«89;  ni,2449 
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LonisviUe  and  Portland  Canal,  Ky. ,  enlargement  of 1, 440;  m,  2545 

Loaisville  and  Portland  Canal,  Ey.,  operating  and  care i,  442;  ni,  2565 

Marietta,  Ohio,  to  Pittabnrg.  Pa. ,  final  report  of  survey   i,  417;  ui,  2361 

Moond  City  to  Cairo,  111. ,  examination  and  survey  from i,  417 

Movable  dams,  construction  of.. it  414;  in,2d52 

New  Liberty,  111.,  examination  and  snrvey i,417 

Pittsburg  Harbor,  Pa. ,  improvement  of i,  419;  m,  2397 

Snag  boat,  operation  of 1,38,413;  m,2340 

Okanogan  River,  Wash. , improvement  of i,611;  iv,8275 

Okechobee  Lake, Fla. , examination  and  snrvey 1,288 

Oidmans  Creek,  N.  J.,  examination  and  survey 1,182 

Old  River,  Cal.,  construction  of  bridge  across 1,621 

Old  Tampa  Bay,  Fla.: 

Improvement  of  Tampa  Bay i,282;  n,1632 

Plan  and  estimate  of  cost  of  improving  Tampa  Bay i,  287;  n,  1640 

Olympia  Harbor,  Wash.,  improvement  of i,605;  iv,8270 

Omro,  Wis.,  reconstmction  of  bridge  across  Fox  River i,621 

Ontario  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,637;  vi,  8859, 8862 

Ontonagon  Harbor,  Mich. : 

Improvement  of i,452;  iu,2705 

Snrvey  of i,456 

Orange  Mills  Flats,  St.  Johns  River,  Fla., improvement  at 1,271;  n,  1600 

Orange  River,  Fla.,  examination  andsnrvey i,288 

Orillia,  Wash. ,  construction  of  bridge  across  White  River i,  623 

OsAge  River,  Mo.,  improvement  by  Missouri  River  Commission. .    i, 617;  vi, 3668 
Oshkosh,  Wis.: 

Bridge  across  Fox  River,  reconstruction  of 1,620 

Bridge  across  Sawyer  Creek,  construction  of 1,621 

Harbor  lines  in  Fox  River i,39;  iy,2819 

Oswegatchie  River,  N.  Y.  («ce  Ogdensbnrg) i,548;  iy,8149 

Oswego  Harbor,  N.  Y.: 

Improvementof i,546;  iy,8188 

Water  levels i,637;  vi,  3859, 3862 

Otter  Creek,  Vt,  Improvement  of i,149;  ii,1291 

Ouachita  River,  Ark.  and  La. ,  improvement  of i,  850;  ii,  1994 

Oyster  Qreek,  Tex., examination  andsnrvey 1,846 

P. 

Pablo  Creek,  Fla., bridges  obstnicting 1,625 

Pacheco  Slough,  Cal. ,  reconstruction  of  bridge  across i,  622 

Pacific,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  3871 

Pamlico  River  and  Sound,  N.  C. : 

Improvementof  river i, 234;  ii,  1490 

Improvement  of  waterway  to  Norfolk,  Va.  i,  228;  ii,  1480 

Removal  of  wreck  in  river i,244;  u,1516 

Pamunkey  River,  Va.: 

Construction  of  bridge  at  Newcastle  Ferry i,622 

Improvementof i,219;  ii,1485 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

andsurvev i,62 

Pascagoula  Har oor  and  River,  Miss. : 

Improvement  of  river i,  809;  n,  1717 

Improvement  of  river,  including  Horn  Island  Harbor i,  310;  ii,  1718 

Wreck  in  harbor,  removal  of i,817;  u,1788 

PasQuotank  River,  N.  C: 

Improvementof i,232;  u,1484 

Improvement  of  waterway  via 1,228;  ii,1480 

Passaic  River,  N.  J.: 

Elxamination  andsnrvey i,  164 

Improvement  of i,155;  n,  1808 

Pass  a  Loutre,  Mississippi  River: 

Closing  crevasse 1,821;  n,1889 

ImproYing  outlet  at i,828;  u,1841 
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Patapfloo  RiTer,  Md.: 

Defenses  of  Baltimore 1,28,806 

Harbcnr  lines  at  Sparrows  Point 1,80;  n,1410 

Improvement  at  Spring  (harden,  Baltimore 1,205;  n,1410 

Improyement  of  channel  to  Curtis  Bay i|204;  n,1409 

Improvement  of,  inclnding  channel  to  Baltimore i,  208;  n,  1405 

Patchogne  River,  N.  T. : 

Elxaminations  and  snrveys i,142 

Improvement  of l»140;  n,1249 

Patnxent  River,  Md. ,  examination  and  snrvey  at  Bristol  Bar i,  223 

Pawcatuck  River,  R.  I.  and  Conn. ,  improvement  of i,  97, 1149 

Pawtucket  River,  R.  I.: 

Examination  and  snrvey 1,97 

Improvement  of 1,88,1128 

Pearl  narbor,  Hawaiian  Islands: 

Defense  of i,9 

Inoprovement  of ...        i,41 

Pearl  River,  Miss.,  improvement  of: 

Below  Jackson i»814,  n,1725 

Carthage  to  Jackson 1,315;  n,1727 

Edinbnrg  to  Carthage 1,315;  n,1728 

Month  of 1,318;  n,1724 

Pease  Creek  or  River,  Fla.: 

Examination  and  snrvey  of  Charlotte  Harbor  np  to  Pnnta  Gorda i,  288 

Improvement  of i,279;  n,1626 

Pedee  nvers,  S.  C,  improvement  of: 

Great  Pedee i,246;  n,1523 

Little  Pedee i,248:  n,1521 

Peekskill  Harbor,  N.  Y.,  improvement  of i,154;  n,1301 

Pend  Oreille  River,  Wash,  and  Idaho: 

Improvement  of i,612;  iv,3276 

Survey  of 1,614 

Penobscot  River,  Me.: 

Defenses  of 1,16,685 

Examination  and  survey  of  Bucksport  Narrows i,62 

Improvement  of 1,49,1032 

Pensacola  Harbor,  Fla.: 

Defenses  of 1,80,914 

Improvement  of 1,296;  n,1668 

Pensankee  Harbor,  Wis. ,  improvement  of i,459;  iv,2734 

Pentwater  Harbor.  Mich.,  improvement  of 1,498;  iy,293d 

Pepin  Lake  and  Village,  Mississippi  River,  Wis.: 

Improvement  at 1,875;  ni,2102 

Examination  and  survey 1,878 

Pere  Marquette  Lake.  Mich,  (see  Ludington) 1,499;  iy,2936 

Personal  property,  sale  of,  when  not  needed i,43 

Persons,  mjured,  recommendation  in  aid  of i,43 

Persons,  occupancv  of  public  structures  by  private i,38 

Petaluma  Creek,  QeJ.: 

Improvement  of 1,559;  IV,8183 

Removal  of  wreck 1,561;  iv,8188 

Petoskey  Harbor,  Mich.,  improvement  of 1,504;  iv,2949 

Phalia  (Falia).  Bogue,  La.,miprovement  of i,318;  n,1833 

Philadelphia,  Pa.: 

Defensesof 1,22,782 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on   1,168;  11,1328,1830 

Improvement  of  Schuylkill  River i,  169;  ii,  1839 

Phippsburg,  Me.,  bridges  at i,621 

Pierre  and  Fort  Pierre,  S.  Dak.  (see  Missouri  Ri  ver) i,  387;  in,  2219 

Piers,  occupancy  of i,S8 

Pigeon  bayous.  La.,  improvement  of i,825;  n,1844 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck i,81,l(^ 

Pike  Creek,  Wis.: 

Examination  and  surveys  of  Kenosha  Harbor i,  473. 474;  rv ,  2817 

Improvement  of  Kenosha  Harbor 1,469;  iv,2781 

Pike,  Gen.  Albert,  statue  of ,  at  Washington,  D.  C    yi,8842 

Pine  Island  Harbor, Fla.  (see  Punta  Rasa) -.      i,288 

Pine  Lake,  Mich,  (see  Charlevoix) i,508;  iy,2946 
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Pine  River,  Mioh.: 

Improvement  of 1,516;  iv,2995 

Beoonstmction  of  bridge  at  St.  Clair i,628 

Pine  River,  Minn., reservoir  at: 

ConBtmction  of i,879;  in,  2188 

Operating  and  care .  i,380;  iu,2190 

Pinole,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  snrvey  off i,  561 

Pittsbnrg, Cincinnati,  Chicago  and  St.  Lonis  Railway  Company,  bridge  of.      i,  622 
Pittsbnrg  Harbor,  Pa.: 

Harbor  lines  at  Allegheny  City i,  39;  m,  2449 

Improvement  of i,419;  m,2397 

Plaqnemine  Bayou,  La.,  improvement  of 1,325;  ii,  1844 

Plymouth  Harbor,  Mass., improvement  of 1,78,1086 

Pocahontas,  Ark. ,  construction  of  bridge  across  Black  River i,  618 

Pocahontas  Bridge  Company,  bridge  of 1,618 

Pocomoke  River,  Md., improvement  of i,200;  li,1895 

Point  Isabel,  Tex. ,  examination  and  survey  of  Brazos  Santiago  Harbor ...      i,  846 
Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge 1,08,1186 

Improvement  of  pond  entrance 1,98,1188 

Removal  of  wrecK.  i,  1145 

Point  Pinole,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  661 

Point  Wilson ,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  661 

Pokegama  Falls,  Mississippi  River,  Minn.: 

Construction  of  reservoir 1,279;  ni,2182 

OX)eration  and  care  of  reservoir i,880;  iii,2190 

Pollock  Rip  Light  Vessel,  Mass.,  removal  of  wreck  in  Nantucket  Sound 

near i,96,114« 

Ponchatoula  River,  La.  («ee  Tickf aw  River) 1,819;  n,1880 

Porcuphie  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,46, 1022 

Portage  Lake,  Manistee  County,  Mich. ,  harbor  of  refuge i,  601 ;  iv,  2942 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Harbor  lines  at  Houghton 1,89;  m,  2728 

^    Improvement  and  oi)erating  and  care  of  waterway  via i,  452, 458;  in,  2707 

Rebuilding  bridge  between  Houghton  and  Hancock i,  618 

Removal  of  wreck  in  waterway  via 1,456;  ni,2722 

Portage  River,  Ohio  («e€  Port  Clinton) 1,525;  iv,8084 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey i,142 

Improvement  of 1,125;  n,1208 

Removal  of  wreck  off 1,141;  ii,1251 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  525;  iv,  8034 

Port  Harford,  Cal.  («cc  San  Luis  Obispo) i,552;  iv,8159 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  515;  rv,  2998 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i,  130;  n,  1220 

Portland,  Me. : 

Bridge  at,  construction  of 1,621 

Defenses  of 1,16,687 

Improvement  of  harbor 1,55,1041 

Portland,  Oreg.: 

Examination  and  survey  of  Willamette  River  below i,  599 

Harbor  lines  at  Albina i,  89;  rv,  3251 

Improvement  of  Willamette  River  above i,  591;  iv,  8234 

Improvement  of  Willamette  River  below i,  592;  iv,  3239 

Portland  and  Cape  Elizabeth  Railway  Company,  bridge  of i,  621 

Port  Orford  Harbor,  Oreg. ,  improvement  of i,  562;  iv,  3199 

Port  Royal,  S.  C,  defenses  of 1,27,859 

Port  Royal  (Beaufort)  River,  S.  C: 

Improvement  of i,  254;  n.  1548 

Improvement  of  channel  between  Beaufort,  S.  C,  and  Savannah,  Ga. 

(«c€  Savannah) i,255;  il,1659 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 1,17,708 

Examin  ation  and  sur vey  of  Pull-and-be-damned  Point i,  62 

Port  Washington  Harbor,  Wis. : 

Examination  and  survey 1,474 

Improvement  of 1,466;  iv,2765 

Portwing  Harbor,  Wis.,  examination  and  survey 1,456 
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Potomac  River: 

Aqueduct  Bridge,  at  Washington,  D.  C. ,  repair  of i,  896;  vi,  8777 

Defenaee  of  Washington,  D.  C 1,24,822 

Eastern  Branch  (Anacoetia  River),  sarvey  of i,222;  ii,  1443 

Harbor  lines  at  Washington,  D.  C 1.39;  n,1463 

Improvement  at  Washington.  D.  C... i,206;  ii,1418 

Improvement  below  Washington,  D.  C 1, 209;  n,  1419 

Long  Bridge,  at  Washington,  D.  C. ,  rebuilding  of .  i,  206;  n,  1413 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627;  vi,  3779 

Wreck  near  VSTashington,  D.C.,  removal  of i,222;  ii,1442 

Powells  River,  Tenn.,  examination  and  survey i,410 

Powow  River,  Mass.,  improvement  of 1,64,1061 

Property,  personal,  sale  of,  when  not  needed i,43 

Property,  public,  occupancy  of i,88 

Providence  Harbor  and  River,  R.  I.: 

Elxamination  and  survey i,97 

Improvement  of 1,89,1125 

Removal  of  Green  Jacket  Shoal 1,90,1127 

Provincetown  Harbor,  Mass. : 

Improvement  of 1,80,1090 

Removal  of  wreck 1,81,1095 

Public  buildings  and  grounds,  District  of  Columbia i,632;  vi,3811 

Public  property,  sale  of.  when  not  needed i,43 

Public  works,  occupancy  of i,88 

Pnget  Sound,  Wash. : 

Defenses  of 1,36,1005 

Improvement  of ,  and  tributaries i,603;  rv,3267 

Improvement  of  waterway  to  lakes  Union  and  Washington  . .    i,  606;  rv,  3271 

Pulaski,  Fort.  Qa.,  defenses  at 1,27,870 

PuU-and-be-damoed  Point,  Portsmouth  Harbor,  N.  H. ,  examination  and 

survey i,62 

Pul tneyville  Harbor,  N.  Y. ,  improvement  of i,  544;  iv,  3182 

PuntaGorda,Fla.: 

Examination  and  survey  of  Pease  Creek  up  to  (see  Charlotte  Harbor) .      i,  288 

Improvement  of  Pease  Creek i,  279;  n,  1626 

Panta  Rasa,  Fla.,  examination  and  survey  of  inside  passage  to  Charlotte 

Harbor i,288 

Puyallup River,  Wash,  (see  Puget  Sound) 1,603;  iv,3267 

Queenstown  Harbor,  Md. : 

Examination  and  survey 1,208 

Improvement  of 1,201;  n,  1397 

Quincy  Bay,  Mississippi  River,  111.: 

Improvement  at i,  375;  m,  2102 

Surveyat i,377 

Quinnipiac  River,  Conn,  (see  New  Haven) 1,107,1162 

Qaonochontaug,R.  I.,  removal  of  wreck  off i,1144 

R, 

Raher.John  (schooner),  removal  of  wreck  of i,485;  iy,28d3,2866 

Raccoon  River,  N.  J. ,  examination  and  survey 1,182 

Racine  Harbor,  Wis.: 

Improvement  of 1,468;  iv,2776 

Survey  of 1,473;  iv,2816 

Rainbov'  (schooner),  removal  of  wreck  of 1,661;  rv,3188 

Raisin  River,  Mich.: 

Improvement  of  Monroe  Harbor 1,523;  iv,3017 

Removal  of  wreck  in  Monroe  Harbor 1,636;  iv,3075 

Rancocas  River,  M.  J.,  improvement  of l,174;  u,1356 

Range  and  position  finders i,  13 

Rantowles  Creek,  S.C,  bridge  obstructing 1,625 

Rapid  Railway  Company,  bridges  of 1,628 

Rappahannock  River,  Va. ,  improvement  of i,  213;  n,  1426 

Rantan  Bay  and  River,  N.  J.: 

Improvement  of  bay 1,159;  n,1308 

Improvement  of  Keyport  Harbor 1,160;  u,1310 

Improvement  of  river 1,157;  ii,1806 

Removal  of  wreck  in  river 1,163;  u,1816 
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RatJiburriy  Robert  H,  (schooner) ,  removal  of  wreck  of i,317;  n,1783 

Reconnaissances  and  explorations  in  military  departments i,  639;  vi,  3871 

Eted  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  144;  n,  1266 

Red  Lake  and  Red  Lake  River,  Minn,  (see  Red  River  of  the  North) .  i,  382;  m,  22(X) 
Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  near  Texarkana,  Ark.,  construction  of 1,620 

Examination  and  survey  between  mouths  of  Kiamichi  and  Blue  rivers.      i,  362 

Gauging  (see  Mississippi  River) 1,38,860;  n,2025 

Improvement  above  Fulton,  Ark 1,849;  n,  1991 

Improvement  below  Fulton,  Ark i,  347 ;  ii,  1979 

Rectification  of  mouth  by  Mississippi  River  Commission.,  i, 616;  v,  3291, 3336 
Bed  River  of  the  North,  Minn,  and  N.  Dak.: 

Examination  and  survey i,385 

Improvement  of i,382;  in,2200 

Reservoirs  at  head  waters  of  Mississippi  River: 

Construction  of 1,379;  iii,  2182 

Operating  and  care i,380;  in,2190 

Rhode  Island,  defenses  of  coast 1,18,724 

Rice  Creek,  Fla.,  construction  of  bridgeacross i,623 

Richland  River,  Tenn.,  examination  and  survey i,  410 

Richmond.  Va. ,  construction  of  bridge  across  James  River i,  623 

Richmond,  Petersburg  and  Carolina  Railroad  Company,  bridge  of i,  623 

Rikers  Island,  East  River,  N.  Y. ,  harbor  lines -  1, 39;  u,  1254 

Riverdale,  111. ,  construction  of  bridge  across  Little  Calumet  River i,  622 

Rivers  and  harbors: 

Aid  to  employees  injured  upon  works  of i,43 

Appropriations  and  expenditures 1, 87, 38 

Deterioration  in  works 1, 38 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  615 

Estimate  of  appropriations  for  improvement  of i,  38 

Improvement  of i,  37 

Occupancy  of  structures  belonging  to  works  of i,  88 

Sale  of  personal  property  when  not  needed i,43 

R.  Martin  Sugar  Company,  Limited,  bridge  of 1,622 

Roads: 

Fort  Washakie,  Wyo. ,  to  Buffalo  Fork,  Snake  River i,  640;  vi,  3881 

Washington,  D.  C. ,  to  Mount  Vernon,  Va i,  42 

Yellowstone  National  Park 1,637;  vi,3863 

Roanoke  River,  N.  C. ,  improvement  of i,  231;  n,  1483 

Rocka way  Beach,  N.Y.,  construction  of  bridge i,621 

Rockhall  Harbor,  Md. : 

Examination  and  survey i,  203 

Improvement  of i,201;  ll,  1397 

Rockland  Harbor,  Me. ,  improvement  of i,51, 1034 

Rockport,  Mass. : 

Harbor  of  refuge  in  Sandy  Bay,  construction  of i,  65, 1064 

Piers  and  breakwater  at,  examination  and  survey i,81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,  82 

Rock  River,  111. ,  Illinois  and  Mississippi  Canal  around  . . .  i,  482, 484;  rv,  2853, 2888 

Rock  wood,  111. ,  survey  of  Mississippi  River  below i,  374 

Romerly  Marsh,  Qa.,  improvement  of  waterway  via i,  265;  ii,  1590 

Rondout  Harbor,  N.Y.,  improvement  of i,154;  ii,1300 

Root  River,  Wis. : 

Improvement  of  Racine  Harbor i,468;  iv,2776 

Survey  of  Racine  Harbor i,473;  iv,2815 

Roth  wells  Landing,  Smyrna  River,  Del.,  removal  of  wreck i,  202;  ii,  1398 

Rou&^e  River,  Mich.: 

Construction  of  turning  basin i,  522;  iv,  3014 

Improvement  of 1,521;  iy,3013 

Rough  River,  Ky. : 

Improvement  of 1,447;  iii,2599 

Operating  and  care  of  lock  and  dam i,448;  in,  2602 

Round  Lake,  Mich.  («6e  Charlevoix)  1,503;  iv,2946 

Rumsey ,  Ey. ,  reconstruction  of  Lock  No.  2,  Green  River i,  445;  ui,  2581 

Ruth  Plantation,  Bayou  Teche,  La. ,  construction  of  bridge i,  622 

Rutland  Canadian  Railroad  Company,  bridges  of 1,619 

BNG  99 3 
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S. 

Sabine  Pam  and  Riyer,  Tex.: 

Defenses 1,88,048 

Improvement  of  pass 1,835;  n,  1858 

Improvement  of  river 1,333;  li,  1857 

Improvement  of  mouth  of  river i,333;  u,  1856 

Saco  River, Me., improvement  of 1,58,1043 

Sacramento  River,  Cal. : 

Bridge  at  Colusa,  construction  of i,623 

Improvement  of 1,557;  rv,3169 

Improvement  by  California  Debris  Commission i,  618;  vi,  3747 

Sag  Harbor, N.Y., examination  and  survey i,142 

Saginaw  River,  Mich.,  improvement  of 1, 511;  iv,  2985 

St.  Andrews  Parish,  S.  C. ,  construction  of  bridge  across  Wappoo  Cut i,  620 

St.  Augustine  Harbor,  Fla.: 

Defenses  of 1,27,888 

Improvement  of 1,278;  ii,1607 

St.  Clair,  Mich. ,  reconstruction  of  bridge  across  Pine  River i,  623 

St.  Clair  River  and  St.  Clair  Flats  Canal, Mich.: 

Improvement  of  canal 1,618;  iv,2998 

Improvement  of  channels  in  waters  connecting  Great  Lakes  .  i,  505;  iv,2953 
Operating  and  care  of  canal 1,518;  rv,2999 

St.  Croix  Lake  and  River,  Wis.  and  Minn.: 

Examination  and  survey 1,885 

Improvement  of 1,881;  m,2197 

St  Francis  River,  Mo.  and  Ark. : 

Examination  and  survey 1,369 

Improvement  in  Arkansas 1,368;  u,2043 

Improvement  in  Missouri 1,369:  ii,2045 

St.  Francois  River,  Mo.    See  St.  Francis  River. 

St.  Johns  River,  Fla. : 

Defenses  at 1,28,888 

Improvement  between  Jacksonville  and  the  ocean 1, 269;  ii,  1597 

Improvement  of ,  at  Orange  Mills  Flats 1,271;  n,1600 

Improvement  of  Volusia  Bar 1,271;  n,  1602 

St.  Jones  River,  Del.,  examination  and  survey i,202 

St.  Joseph  Harbor  and  River,  Mich. : 

Improvement  of  harbor i,488;  iv,2901 

Improvement  of  river 1,489;  iv,2905 

Wreck  in  harbor,  removal  of 1,505;  rv',2951 

St.  Lawrence  River,  N.  Y. : 

Improvement  of  Cape  Vincent  Harbor i,547;  iv,3145 

Improvement  of  Ogdensburg  Harbor i,548;  iv,8149 

Removal  of  shoals  between  Ogdensburg  and  Lake  Ontario i,548;  iv,3147 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  (see  Dnluth) i,  449;  lu,  2611 

St.  Louis  Harbor,  Mo.,  improvement  of i, 378;  ni, 20S7 

St.  Martin  Parish,  La. ,  construction  of  bridge  across  Bayou  Teche  at 

Ruth  Plantation 1,622 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commerce  through 1,507;  rv,2973 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  rv,  2953 

Improvement  of  Hay  Lake  Channel 1,508;  iv,2979 

Improvement  of  the  river  at  the  falls 1,506;  iv,2960 

Operating  and  care  of  canal i,507;  iv,2965 

Wreck  in  Waiska  Bay,  removal  of i,522;  iv,8015 

St.  Paul,  Minn. ,  gauging  Mississippi  River  at 1, 88, 884;  m,  2205 

St.  Peter,  Minn. ,  examination  and  survey  of  Minnesota  River  at i,  385 

Sakonnet  Point  and  River,  R.  I. : 

Alteration  of  railroad  bridge i,624 

Increasing  width  and  depth  of  draw  opening  in  stone  bridge i,  87, 1120 

Rebuilding  and  extension  of  breakwater  at  Sakonnet  Point i,  88, 1 122 

Sale  of  personal  property  when  not  needed 1, 48 

Salmon  Bay,  W  ash. ,  improvement  of  waterway  via 1, 606;  iv,  8271 

Salmon  Creek, N.  Y.  («e€  Pultneyville) 1,544;  iv,8132 

Sampit  River,  S.C: 

Examination  and  survey 1,255 

Improvement  of  Georgetown  Harbor  ..  1,347;  11,1636 

San  Bernard  River,  Tex. ,  examination  and  survey 1,846 
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Sandbeach,  Mich.: 

Improvement  of  harbor  of  refnge 1,618;  iy,2088 

Water  levels i,637;  vi,  8859, 8860 

San  Diego  Harbor,  Cal.: 

Defenses  of 1,84,975 

Improvement  of 1,549;  iv,8153 

Sandusky  Harbor,  Ohio,  improvement  of i,  526;  iv,  3036 

Sandwich  Harbor,  Mass. ,  examination  and  survey i,81 

Sandy  Bay,  Mass.: 

Harbor  of  refuge,  construction  of 1,65,1064 

Piers  and  breakwater  at  Rockport,  examination  and  survey i,  81 

Resurvey  and  estimate  of  cost  at  breakwater i,82 

Sandy  Hook,  N.  J.,  defenses  at 1,21,777 

Sandy  Lake,  Minn.,  reservoir  at: 

Construction  of 1,879;  in,  2182 

Operating  and  care 1,380;  m,2190 

San  Francisco  and  San  Joaquin  Valley  Railway  Company: 

Bridge  of ,  across  Middle  River,  Cal i,621 

Bridge  of .  across  Old  River,  Cal 1,621 

Bridge  of,  across  San  Joaquin  River,  Cal 1,620 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of 1,85,980 

Harbor  lines  between  Oakland  and  Point  Ban  Pablo i,  89;  iv,  3194 

Improvement  of  Oakland  Harbor 1,554;  iv,8168 

Removal  of  Arch  and  Shag  rocks 1,554;  iv,8163 

Sanitary  District  of  Chicago,  111.,  drainage  canal i,40 

San  Jacinto  River,  Tex.,  improvement  of  waterway  via i,840;  u,  1961, 1964 

San  Joaquin  River,  Cal.: 

Bridge  at  Hills  Ferry,  construction  of 1,628 

Bridge  near  Stockton,  construction  of 1,620 

Improvementof 1.555;  iv, 8166 

Improvement  by  California  D6bris  Commission i,  618;  vi,  3747 

Survey  of,  including  Mormon  and  Stockton  channels i,  561 ;  nr,  3188 

San  Juan,  Puerto  Rico,  defense  of i,9 

San  Leandro  Bay,  Cal.  (see  Oakland) 1,554;  rv,8168 

San  Luis  Obispo  Harbor.  Cal. ,  improvement  of i,  552;  rv,  3159 

San  Pablo  Bay,  Cal.  (see  Karquines  Strait) 1,561 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor 1,550;  iy,8156 

Examination  and  survey  of  inner  harbor 1,558 

Improvement  of  Wilmington  inner  harbor 1, 551 ;  iv,  3158 

Survey  of  Wilmington  inner  harbor 1,558 

Sant'ee  River,  S.  C. : 

Examination  and  survey  of  waterways  between  North  and  South 

branches 1,355 

Improvement  of 1,249;  u,1632 

Sarasota  Bay,  Fla.: 

Examination  and  survey  of  inside  passage  to  Lemon  Bay i,  288 

Improvementof    1,280;  n,1629 

Sasanoa  River,  Me.,  improvementof 1,55,1040 

Saugatuck,  Mich.,  improvement  of  Kalamazoo  Riyer  at..  1,491,492;  iv,  2910, 2912 

Saugatuck  River,  Conn.,  improvementof.. i,  115,  U77 

Sau^erties  Harbor,  N.  Y.: 

Examination  and  survey 1,164 

Improvementof 1,158;  n,  1299 

Sau^ns  Harbor  and  River,  Mass.: 

Construction  of  bridges i,622 

Improvementof  Lynn  Harbor 1,69,1070 

Sauk  Hiver,  Wis.: 

Exauii nation  and  survey  of  Port  Washington  Harbor i,  474 

Improvementof  Port  Washington  Harbor i,466;  iv,2766 

Sault  Ste.  Marie,  Mich.: 

Commerce  passing  canals  at i,507;  iv,2978 

Water  levels 1,637;  vi,8859,8860 

Savannah  Harbor  and  River,  Ga.: 

Bridge  at  Augusta,  alteration  of 1,624,620 

Bridge  at  Hutchinsons  Island,  constmctioti  of ^.^VS4 

DefenseBof -  -   '^^''^  "'^^ 

Improvement  of  harbor,  including  clQLaniie\  \o  B«wx1qi\,^«^--  \;'fi5!Jb\  wo5*s6 
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SaTannah  Harbor  and  River,  Gki.— Ckmtinned. 

Improvement  of  rirer  above  Angnsta 1,859;  11,1571 

Improvement  of  river  between  Angnsta  and  Savannah i>^7;  ii,1567 

Improvement  of  waterway  to  Femandina,  Fla i,  365;  n,  1590 

Wrecks,  removal  of i,266;  n,1503 

Sawyer  Creek,  Wis.,  confltrnction  of  bridge  across 1,621 

Saxton,  Minn.,  examination  and  survey i,456 

Say ville,  N.  Y.,  improvement  of  Browns  Creek i,140;  n,1247 

Schuylkill  River,  Pa.,  improvement  of i,169;  ii,lSd9 

Scitnate  Harbor,  Mass.,  improvement  of 1,76,1083 

Screven,  Fort,  Qa.,  defenses  at 1,27,870 

Scnppemong  River,  N.  C,  bridges  obstructing 1,625 

Seacoast  defenses.    See  Fortifications. 

Seattle,  Wash.,harbor  lines i,89 

Sea  walls.- i,14 

Sebewaing  River,  Mich.,  improvement  of 1,518;  iv,2d87 

Secretary  Creek  (Warwick  River) ,  Md. ,  improvement  of i,  105;  n,  1887 

Seekonk  (Pawtucket)  River,  R.  I.: 

Examination  and  survey i,97 

Improvement  of 1,88,1128 

SewicWey,  Pa.,  construction  of  bridge  across  Ohio  River i,620 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of 1,554;  IY,8162 

Shaws  Cove,  New  London,  Conn,  {see  Thames  River) i,  102,1155 

^eboygan  Harbor,  Wis.: 

Improvement  of i,465;  iv,2762 

Survevof 1,478;  IY,2812 

5?ie^leW.vy.i?.  (tug), removal  of  wreck  of i,168;  n,1815 

Shelter  Island,  «.  Y.,  removal  of  wreck n,1278 

Sherman,G^en.W.T.,statue  of, at  Washington,  D.C 1,682;  vi, 8841 

Ship  Island  Harbor  and  Pass. ,  Miss. : 

Improvement  of  channel  to  Gulf  port i,812;  n,1722 

Improvement  of  pass i,818;  n,1723 

Survey  for  channel  to  Gulf  port  and  Biloxi 1, 817;  n,  1787 

Ship  John  Light,  Delaware  Bay , removal  of  wreck  of  Lottie  K.  Friend A^  182;  n,  1867 

Shoal  Harbor,  N.  J.,  improvement  of    1,161;  n,  1812 

Shoalwater  Bav  ( Willapa  Harbor) ,  Wash. ,  improvement  of i,  599;  rv,  8259 

Shreveport  ana  Red  River  Valley  Railway  Company,  bridge  of i,  619 

Shrewsbury  River, N.  J., improvement  of l,lft^;  n,1818 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via '  l>190;  n,  1881 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  885, 890:  m,  2217 

Improvement  of  Missouri  River  below 1*617;  yi,8655 

Monument  to  Sergt.  Charles  Floyd i,641 

Siuslaw  River,  Oreg.,  improvement  of I>572;  rv,8210 

Six-mile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  l,  421;  m,  2404 

Skagit  River,  Wash,  (see  Puget  Sounds 1,608;  rv,8267 

Sla^- water  systems.    See  Canals  and  Waterways. 
Smyrna  River,  Del.: 

Improvement  of 1,187;  11,1876 

Removal  of  wreck i,202;  11,1898 

Snag  boats: 

For  works  in  Florida,  construction  of i,277;  11,1618 

For  works  on  Texas  coast,  procurement  of 1,848;  n,1970 

Snake  River,  Wash.,  Oreg.,  and  Idaho: 

Examination  and  survey  above  Asotin,  Wash 1,590 

Improvement  up  to  Asotin,  Wash 1,580;  rv,  8219 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo 1, 640;  vi,  8881 

Snohomish  River,  Wash.: 

Improvement  of  (sec  Puget  Sound) 1,608;  IV,8267 

Improvement  of  Everett  Harbor..   ..  1,608;  iv,8278 

Snoqualmie  River,  Wash,  (^ee  Puget  Sound) 1,608;  IY,8267 

Soda  Lakes,  La.  {see  Cypress  Bayou) 1,860;  n,1992 

Somers  Cove,  Md„  removal  of  wreck  at  Crisfield 1,202;  n,1898 

Sonoma  Creek,  C^.,  examination  and  survey 1,661 

South  Atlantic  States,  removal  of  water  hyacinth: 

From  Florida  waters 1,276;  n,1612 

From  Louisiana  waters i,882;  n,1855 

Plan  and  estimate  of  cost   .  .   1,40,277;  n,1618 

South  Bound  Railroad  Company,  bridge  of ^ 1,628 
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Sonth  Branch,  Chicago  Riyer,  Dl.: 

Chicago  Drainage  Canal i,40 

Constrnction  of  bridge  sonth  of  Taylor  street,  Chicago I,  fi23 

Examination  and  survey 1,485 

Improvement  of i,476;  iv,2826 

Reconstruction  of  bridge  at  Taylor  street,  Chicago 1, 622 

South  Branch,  Santee  River,  S.  C.    See  Santee  River. 

South  Carolina,  defenses  of  coast i,26;  859 

South  Chicago  Harbor,  Dl.    See  Calumet  Harbor. 

Southern  Branch  Drawbridge  Company,  bridge  of 1, 622 

Southern  Branch,  Elizabeth  River,  Ya.: 

Bridge  across,  construction  of 1,622 

Improvement  of  (see  Elizabeth  River) i,  224;  n,  1478 

Improvement  of  Norfolk  Harbor  and  approaches i,  233;  n,  1471 

Improvement  of  waterway  via i,228;  n,1480 

Southern  Pacific  Railroad  Company,  bridge  of 1,622 

South  Fork,  Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff 1,620 

Improvementof i,896;  m,2285 

South  Haven  Harbor,  Mich.,  improvement  of i,  490;  rv,  2906 

South  Hero,  Yt. ,  construction  of  bridge  across  Lake  Cham  plain 1, 619 

South  Hero  Island  Channel,  Lake  Champlain,  Yt.,  improvement  of i,  148 

South  Milwaukee  Harbor,  Wis. ,  improvement  of i,  468;  rv,  2775 

South  Nor  walk.  Conn,  (see  Norwalk  Harbor) i,  117, 1178 

South  Pass,  Mississippi  River,  inspection  of  improvement i,  40, 317;  n,  1815 

Southport,  N.  C,  defenses  at 1,26,846 

South  River,  N.  J.,  improvement  of - i,  158;  n,ld07 

South  San  Francisco  Harbor,  Cal. ,  examination  and  survey i,  561 

South  Sioux  City,  Nebr.  (see  Missouri  River) i,390;  in,2221 

Southwest  Pass,  Mississippi  River,  survey  of i,  40, 322, 837;  n,  1868 

Sparrows  Point,  Md. ,  harbor  lines  in  Patapsco  River i,  89;  u,  1410 

Sprague  River,  Me. ,  construction  of  bridge  across i,  621 

Springdale,  Pa.,  construction  of  lock  and   dam  in  Allegheny   River 

at 1,421;  m,2404 

Spring  Garden,  Baltimore,  Md. ,  improvement  at i,  205;  u,  1410 

Spring,  Samuel  E.  (barge) ,  removal  of  wreck  of i,  147;  ii,  1277 

Sprite  (boat),  removal  of  wreck  of i,255;  ii,1550 

Spuy ten  Duyvil  Creek,  N.  Y.  (see  Harlem  River) i,  185;  ii,  1232 

Squan  (Manasquan)  River,  N.  J.,  improvement  of 1,162;  ii,  1314 

Stage  Harbor,  Chatham,  Mass.  (see  Chatham) 1,80,1098 

Stamford  Harbor,  Conn.,  improvement  of 1,120,1183 

Stanislaus  County,  Cal.,  bridge  of 1,623 

Statenlsland,  N.  Y.: 

Defenses  on 1,21,778 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill) 1,164 

Improvement  of  channel  between  New  Jersey  and i,  156;  n,  1804 

Staten  Island  Sound,  N.  Y.  and  N.  J.: 

Examination  and  survey 1,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

Stillaguamish  River,  Wash,  (see  Puget  Sound) i,  608;  iv,  8267 

Stockton,  Cal. ,  construction  of  bridge  across  San  Joaquin  River i,  620 

Stockton  Channel,  San  Joaquin  River,  CaL : 

Improvementof i,555;  iv,3166 

Survey  of.. 1,561;  iv,3188 

Stone  House  Cove,  Curtis  Bay,  Md. ,  alteration  of  bridge  across 1, 624, 626 

Stonington,  0>nn.:   . 

Consti-uction  of  harbor  of  refuge 1,99,1152 

Defenses  of 1,20,747 

Stony  Lake,  Mich.,  examination  and  survey  of  channel  to  Lake  Michigan.      i,  505 

Streator  and  Clinton  Railroad  Company,  bridge  of i,628 

Structures,  public,  occupancy  of i,88 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Construction  of  harbor  of  refuge ^ i,461;  iy,2749 

Improvementof 1,460;  iv,2787 

Operating^  and  care If461;  iy,2748 

Submarine  mines V"^'^ 

Suisun  Creek,  CaL, •xamination  and  survey ..«. .• vC^W^ 
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Sullivan  Falls  and  River.  Me. ,  improvement  of  harbor l,  46, 1023 

Sullivan  Island  shore.  Charleston,  S.  C. ,  improvement  at 1, 352;  n,  1542 

Sulphur  River,  Ark. and  Tex.  (sec  Red  River) 1,347;  n,1979 

Suiucen  vessels,  removal  of.    See  Wrecks. 

Superior  Bay  and  Harbor,  Minn,  and  Wis.,  improvement  of 1,449;  in,2611 

Superior  Lake  (see  alno  Northern  and  Northwestern  Lakes): 

Canal  to  Mississippi  River,  examination  and  survey i,456 

Commerce  via  St.  Marys  River 1,507;  iv,2973 

Keweenaw  Bay  watei-way ,  improvement  and  operating.  _ .  i,  452, 453;  iii,  2707 

Keweenaw  Bay  waterway,  removal  of  wreck i,  450;  ni,  2723 

•  Water  levels 1,687;  vi,3859,3860 

Supervision  of  the  harbor  of  NewYork,N.Y 1,615;  iv,3281 

Surveys : 

Estimate  of  appropriation  for i,615 

In  military  departments 1,639;  vi,3871 

Northern  and  Northwestern  Lakes 1,633;  vi,3851 

Susquehanna  River,  Md. ,  improvement  of 1, 192;  ii,  1382 

Suwanee  River,  Fla. ,  improvement  of i,286;  n,  1639 

Swan  Point  Bar,  Rockhall  Harbor,  Md. ,  examination  and  survey i,  203 

Swinomish  Slough,  Wash. ,  improvement  of i,  609;  iv,  3274 

Sylvia  de  Orasse  (steamer),  wreck  of  (see  Columbia  River, below  Tongue 

Point) 1,594;  rv,3245 

Bynepuxent  Bay,  Md. ,  improvement  of  waterway  via i,  190;  u,  1381 

T. 

Tacoma,  Wash.,  harbor  lines i,39 

Tallahatchie  River,  Miss. ,  improvement  of 1, 858;  n,  2020 

Tampa  Bay  and  City,  Fla.: 

Defenses - 1,29,899 

Harbor  lines  at  Tampa i,89;  n,1648 

Improvement  of  bay 1,282;  ii,1632 

Improvement  of  Hillsboro  Bay  and  River i,  284;  u,  1635 

Plan  and  estimate  of  cost  of  improving  bay i,  287;  n,  1640 

Tangier  Island  and  Sound,  Md. ,  examination  and  survey  of  channel 1, 203 

Tanners  Creek,  Va., construction  of  bridgeacross i,621 

Tar  River,  N.  C. , improvement  of i,234;  n,1490 

Tarry  town  Harbor,  N.  Y.,  examination  and  survey i,  164 

Taunton  River,  Mass. : 

Improvement  of 1,86,1118 

Improvement  of  Fall  River  Harbor 1,91,1130 

Tchet  iincte  ( Chef uncte)  River,  La. ,  improvement  of i,  818;  n,  1833 

Teche  Bayou,  La.: 

Construction  of  bridge  at  Ruth  Plantation i,622 

Improvement  of ..  1,827;  n,  1848 

Telegraph  and  telephone  connections  between  E^xecutive  Departments, 

Washington,  D.  C 1,633;  vi, 3838,3843 

Tennessee  River,  Tenn.,  Ala.,  and  Ky.: 

Chattanooga,  Tenn. ,  above,  improvement  of 1, 401 ;  in,  2252 

Chattanooga.  Tenn.,  to  Decatur,  Ala.,  improvement  from i,403;  ni,2255 

Decatur  to  Florence,  Ala. ,  improvement  from i,  40a;  ni,  2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from.,  i,  403;  in,  2257 

Gauging  (see  Mississippi  River) 1,38,360;  n,2025 

Muscle  Shoals  Canal,  Ala. ,  operating  and  care i,  406;  ui,  2289 

River  system  ...   1,401;  in, 2251 

Riverton,  Ala. ,  below,  improvement  of i,  403;  ni,  2259 

Tensas  River,  La.,  improvement  of i,354;  ii,2006 

Terraceia  Cut-off,  Fla.  («ee  Manatee  River) 1,281;  n,1630 

Texarkana,  Ark. ,  construction  of  bridge  across  Red  River i,  620 

Texarkana  and  Fort  Smith  Railroad  Company,  bridge  of i,  62$ 

Texas  City,  Tex. ,  deepening  channel  from  Gtelveston  Harbor i,  389;  n,  196S 

Texas,  construction  of  dredge-and-snag  boat  for  works  on  coast  of.  i,  848;  n,  197t 
Thames  River,  Conn.: 

Harbor  lines  at  New  London 1,80,1189 

Improvement  of 1,108,1151 

The  Board  of  Engineers 1,5,645 
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Thomaston,  Me. ,  Gonstmction  of  bridge  across  Mill  Creek 1, 622 

Three-mile  Harbor,  Long  Island,  N.  i. ,  examination  and  survey i,  142 

Three-mile  Rapids,  Columbia  River,  Oreg.  and  Wash i,  582;    iv,  3221 

Thunder  Bay  River,  Mich,  (see  Alpena) i,511;  rv,2983 

Tickfaw  River,  La. ,  and  tributaries,  improvement  of i,  31 9;  ii,  1835 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,578;  iv,3217 

Tinicum  Island,  Delaware  River,  removal  of  wreck  above i,  182;  ii,  1367 

Tiverton, R.I. : 

Alteration  of  railroad  bridge  across  Sakonnet  River i,  624 

Alteration  of  stone  bridge  across  Sakonnet  River i,  87, 1120 

Toledo  Harbor,  Ohio : 

Harbor  lines 1,39;  rv,  8078 

Improvement  of 1,524;  iv,8020 

Toledo  (steamer) ,  removal  of  wreck  of i,  456;  iii,  2722 

Tolomato  River,  Fla.  (see  St.  Augustine) i,273;  ii,1607 

Tombi^bee  River,  Ala.  and  Miss. : 

Bridge  of  Monroe  County,  Miss. ,  construction  of i,  618 

Columbus  to  Fulton,  Miss.,  improvement  from i,  308;  ii,  1714 

Demopolis,  Ala.,  below,  improvement i,  306;  ii,  1711 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from i,307;  ii,  1712 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,308;  ii,  1715 

Tonawanda  Creek  and  Harbor,  N.  Y.: 

Examination  and  survey 1,548 

Improvement  of  harbor  .__ i, 511;  rv, 8115 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,  594;  iv,  3245 

Torpedoes 1,5,15,649 

Totten,  Fort,  N.  Y..  post  of 1,5,6,8,651 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of i,  244;  ii,  1515 

Town  River,  Mass.,  improvement  of 1,75, lOSO 

Tradewater  River,  Ky.,  improvement  of 1,445 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  Harbor i,  486;  rv,  2895 

Removal  of  wreck  in  Michigan  City  Harbor i,  504 ;  iv,  2951 

Trent  River,  N.  C,  improvement  of 1,236;  n,  1493 

Trinity  River,  Tex.,  improvement  of 1,341;  ii,1965 

Troops,  engineer,  and  civilian  assistants,  equipment  of l,  8, 664 

Tuckerton  Creek,  N.  J. ,  examination  and  survey i,  182 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky.,  improvement  of 1,436;  in,  2508 

Tugs,  sale  of,  when  not  needed i,  48 

Turkey  Point,  Elk  River,  Md., removal  of  wrecks  of  J,  E,  Oillingham  and 

VVm.  E.  Weller 1,202;  ii,  1398 

Turners  Cut,  N.C.,  improvement  of  waterway  via i,228;  ii,  1480 

Turtle  Bayou,  Tex.,  examination  and  survey i,846 

Turtle  River,  Ga.    See  Brunswick. 

Tuscaloosa  County.  Ala. ,  bridge  of i,  623 

Tiittle,  Horace  A .  (steamer) ,  removal  of  wreck  of i,  504;  iv,  2951 

Twelve-mile  Creek,  Fla.  (see  Orange  River) i,  288 

Twelve  mile  Creek, N.Y.  (see  Wilson) 1,543;  iv,8129 

Twin  Rivers,  Wis.: 

Examination  and  survey  of  Two  Rivers  Harbor i,  474 

Improvement  of  Two  Rivers  Harbor .  i,  403;  iv,  2756 

Two  Islands,  Minn.,  examination  and  survey i,  456 

Two  Rivers  Harbor.  Wis.: 

Examination  and  survey 1,474 

Improvement  of i,  403;  iv,  2756 

Tvaskin  ( Wetip  luin)  Creek,  Md.,  examination  and  survey 1,203 

Tyrrell  County,  N.  C,  bridges  of 1,625 

U. 

Umpqua  River,  Oreg.,  improvement  of 1,571;  iv,320d 

Union  Lake,  Wash.,  improvement  of  waterway  via i, 606;  iv,  3271 

Union  River,  Me.,  improvement  of i,47, 1024 

United  States  Engineer  School,  Fort  Totten,  N.  Y 1,5,8,658 

Urbana  Creek,  Va.: 

Improvement  of 1,215;  Ii.»l42a 

Removal  of  wreck \^*353Sii\  w AWQ^ 
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V. 

Valley  River,  Ala.  (see  Warrior  Biver-Five-mile  Creek  Canal) l,  817;  n,  1730 

Vermilion  Bayon,  La.,  improvement  of  channel,  bay,  and  passes  ..  i,  328;  ii,  1850 

Vermilion  Harbor,  Ohio,  improvement  of i,528;  iv,3053 

Vessels,  snnken,  removal  of.    See  Wrecks. 

Vicksbnrg  Harbor,  Miss.,  improvement  of i,  357;  ii,  2015 

Vidalia  Harbor,  La.  («6e  Mississippi  River  Commission) 1,616;  v,  3291, 3336 

Vinalhftven,  Me. ,  improvement  of  Carvers  Harbor i,  52, 1037 

Vineyard  Haven  Harbor,  Mass. : 

Examinati on  and  snrvey i,97 

Improvement  of 1,84,1109 

Vineyard  Sonnd,  Mass.,  removal  of  wreck  in 1,96,1144 

Volnsia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,271;  n,  1602 

W. 

Wabash  River,  Ind.  and  HI.: 

Lnprovement above  Vincenne8,Ind 1,444;  in,2577 

Improvement  below  Vincennes,  Ind i,  443;  iii,  2577 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam i,  444;  ui,  257S 

Waccamaw  River,  N.  C.  and  8.  C,  improvement  of i,245;  ii,  1517 

Waj<ner8  Landing,  Mississippi  River,  III. ,  survey  at i,  374 

Waiska  Bay,  St.  Marys  River,  Mich. ,  removal  of  wreck i,  522 ;  iv,  301 5 

Wakefield,  Va.,  damage  to  Qovemment  wharf  at  Bridge  Creek  Land- 
ing  1,633;  vi,3842 

Walkorton,  Va. ,  construction  of  bridge  across  Mattaponi  River i,  621 

Walkerton  and  Mattaponi  Bridge  Company,  bridge  of i,621 

Wallabout  Channel,  N.  Y.: 

Improvement  of 1,188;  ii,1242 

Survey  of i,141;  n,1251 

Wappoo  Bridge  Company,  bridge  of i,620 

Wappoo  Cut,  S.  C. : 

Construction  of  bridge  across 1,620 

Improvement  of 1,258;  n,  1546 

Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of 1,623 

Canal  to  Five-mile  Creek,survey 1,317;  n,  1730 

Improvement  above  Tuscaloosa 1,304;  n,  1702 

Improvement  below  Tuscaloosa i,805;  n,  1708 

Operating  and  cai*e  of  locks  and  dams i,305;  n,  1703 

Warroad  River,  Minn. ,  improvement  of 1,884;  m,2204 

Warwick  River,  Md., improvement  of i,  195;  n,  1387 

Washakie,  Fort,  Wyo. .  military  road  to  Buffalo  Fork,  Snake  River,  i,  640;  vi,  3881 
Washington,  D.  C: 

Anacostia  River,  survey  of 1,222;  u,1443 

Aqueduct  Bridge,  repair  of 1,626;  vi,3777 

Aqueduct,  increiisingj  city  water  supply i,  629;  vi,  3797 

Aqueduct,  investigating  oi ty  water  supply i,  631 ;  vi,  3808 

Aqueduct,  maintenance  and  repair  of i,  627:  vi,  3781 

Aqueduct  Tunnel  and  Howard  University  Reservoir i,  629;  vi,  3797 

Defenses  of i,  24, 822 

Long  Bridge,  rebuilding  of  {see  Potomac  River) i,  206;  ii,  1413 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627:  vi,  377l> 

Potomac  River  at,  improvement  of 1,206;  n,  1413 

Potomac  River  below,  improvement  of i,  209;  u,  1419 

Potomac  River,  harbor  lines i,39;  ii,  14r»:3 

Public  buildings  and  groundsand  Washington  Monument,  i,  632;  vi.  3811 ,  15817 

Wreck  in  Potomac  River,  removal  of i,223;  ii,  1442 

Washington,  N.  C. ,  removal  of  wreck  in  Pamlico  River i,  244;  n,  1516 

Washingion  (barge) ,  removal  of  wreck  of 1, 232;  n,  1484 

Washington  Lake,  Wash.,improvementof  waterway  to  Puget  Sound,  i,  606;  iv,  3271 

Washington  Monument,  at  W ashington,  D.  C 1, 632;  vi,  3817 

Washington,  tomb  of,  Mount  Vernon,  Va.,  boulevard  and  memorial  bridge 

to  Washington,  D.  C 1,42,627;  vi,3779 

Wassaw  Sound,  Ga.,  defenses  at 1,27,879 

Wateree  River,  8.  0. ,  improvement  of 1,250;  ii,1536 
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Water  hyacinth,  removal  of: 

From  Florida  waters 1,276;  n,1612 

From  Louisiana  waters 1,882;  ii,1855 

Plan  and  estimate  of  cost 1,40,277;  n,1618 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash 1,508;  iv,8260 

Mississippi  River  and  principal  tributaries 1, 88, 860;  n,  2025 

Mississippi  River  at  St.  Paul,  Minn 1,88,884;  ni,2205 

Northern  and  Northwestern  Lakes 1,637;  vi,8859 

Waterways  {see  also  Canals) : 

Beaufort,  N.  CtoNewbem 1,287;  n,1497 

Beaufort,  N.  C. ,  to  New  River i,  239;  n,  1499 

Black  Warrior  River,  Ala.,  to  Five-mile  Creek 1,817;  n,1780 

Charleston  Harbor,  S.  C,  to  Alligator  Creek 1,255 

Chincoteague  Bay,  Va. ,  to  Delaware  Bay,  Del 1, 190;  n,  1881 

Estherville- Minim  Creek  Canal,  S.  C. ,  to  Alligator  River 1, 255 

Galveston  to  Houston, Tex 1,840;  n,  1961, 1964. 1965 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  opera- 
ting and  care 1,452,463;  ra,2707 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  removal  of  wreck ..  i,456;  ni,2722 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico 1,288 

Norfolk,Va.,  to  Albermarle  Sound,  N.  C 1,229;  n,  1481 

Norfolk,  Va.,  to  sounds  of  North  Carolina 1,228;  n,1480 

Puget  Sound  to  lakes  Union  and  Washington l,  606;  iv,  8271 

Sarasota  Bay,  Fla.,  to  Lemon  Bay 1,288 

Savannah  Ga.,  to  Beaufort.  S.  C 1,255;  n,1559 

Savannah, Ga., to  Femandina, Fla. 1,265;  n,1590 

Warrior  River,  Ala., to  Five-mile  Cieek. 1,817;  n,1780 

Waukegan  Harbor,  111. : 

Examination  and  survey 1,474 

Improvement  of 1,470;  iv,2786 

Wayue, Fort, Mich,  (sec  Great  Lakes) 1,88,974 

WeDster, Daniel, statue  of, at  Washing^n, D. C vi,8841 

Weehawken.N.  J.,  deposit  of  wrecks  at... 1,147;  n,  1277,1278 

Weetee  Lake, S.C, examination  and  survey 1,255 

Wdler,  Wm.  E.  (barge),  removal  of  wreck  of n,  1898 

Westchester  Creek,  N .  Y. ,  examination  and  survey i,  142 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of 1, 225 ;  n,  1474 

WestFork  River, W.Va., survey  of i,428 

West  Galveston  Bay,  Tex.,  improvement  of  channel 1,842,848;  11,1968,1970 

Westport  Harbor,  (Jonn.,  improvement  of » 1,115,1177 

Westport  Harbor,  Mass.,  examination  and  survey i,97 

West  Seneca,  N.Y., harbor  lines i,89;  iv,8128 

Wetypkin  River  ( Wetipquin  Creek) ,  Jid. ,  examination  and  survey 1, 208 

Weymouth  River,  Mass.: 

Improvement  of 1,75,1081 

Removal  of  wreck  in  Fore  River 1,81,1095 

Whale  Rock  Light,  Narragansett  Bay,  R.  I.,  removal  of  wreck  near...  1,96,1145 

Wharves,  occupancy  of..  • 1,88 

White  Lake  Harbor,  Mich. ,  improvement  of 1, 497;  iv,  2981 

White  River,  Ark. : 

Gauging  («ee  Mississippi  River) i,88,860;  n,2025 

Improvement  by  locks  and  dams 1,865;  li,2038 

Improvement  by  open-channel  work 1, 864;  ii,  2035 

Improvement  of  Buffalo  Fork 1,865;  n,2037 

White  River,  Ind.,  improvement  of 1,445;  m,2580 

White  River,  Wash. , construction  of  bridge  across 1,628 

Whitney,  W,  M.  (steamboat) ,  removal  of  wreck  of 1, 168;  ii,  1316 

Wickford  Harbor,  R.  I.,  improvement  of 1,90,1129 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  199;  n,  1892 

Willamette  Falls,  Willamette  River,  Oreg.,  examination  and  survey  of 

canal  and  locks . ..      1,599 

Willamette  River,  Oreg. : 

Examination  and  survey  below  Portland 1,599 

Examination  and  survey  of  canal  and  locks  at  Willamette  Falls i,  599 

Harbor  lines  at  Albina,  Portland. 1,89;  IV,8251 

Improvement  above  Portland i^Qat.%  \?i  ^^flSWk 

Improvement  below  Portland VXW3^\  T^  ^'^9884 
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Willapa  Harbor  and  River,  Waah.,  improvement  of 1,599;  it, 8259 

WiUets  Point,  N.  Y.: 

Battalion  of  Engineers if6,  657 

Engineer  Depot 1,6,8,660 

Engineer  School 1,5,8,653 

Fort  Totten,  poBt  of 1,5,651 

Wilmington,  Cai.: 

Construction  of  deep-water  harbor,  San  Pedro  Bay i,  550;  rv,  3156 

Examination  and  survey  of  San  Pedro  inner  harbor i,553 

Improvement  of  inner  harbor 1,651;  iv,3158 

Survey  of  inner  harbor 1,553 

Wilmington,  Del.: 

Bridge  across  Brandy  wine  River,  construction  of I,  623 

Improvement  of  harbor i,  182;  n,  1369 

Wilmington,  N.  C: 

Defenses  of i,  25,  846 

Improvement  of  Cape  Fear  River  above i,  24 1 ;  u,  1505 

Improvement  of  Cape  Fear  River  at  and  below i,  242:  n,  1507 

Wilson  Harbor,  N.  Y.,  improvement  of i,  543;  iv,  3129 

Wilson,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Winnebago  Lake,  Wis.  («ee  Fox  River) 1,471;  iv,  2789 

Winnibigoshish  Lake,  Minn.,  reservoir  at: 

Construction  of 1,879;  ni,  2182 

Operating  and  care 1,380;  in,  2190 

Win throp  Harbor,  Mass., examination  and  survey i,  81 

WinyahBay,  S.  C. ,  improvement  of 1,247;  n,  1527 

Wisconsin  Entrance,  Wis.  («ce  Duluth) 1,449;  m,  2611 

Withlacoochee  River.  Fla. ,  improvement  of i,  286;  ii,  1638 

Wood  bridge  Creek,  N.  J. ,  examination  and  survey i,  164 

Wood,  Melinda  (schooner),  removal  of  wreck  of i,  96,1145 

Woods  Hole  Channel,  Mass.,  improvement  of i,  84,  1111 

Wool,  Fort,  Va.  (»6€  Hampton  Roads) i,  26,  841 

Wrecks,  removal  of i,  38 

Albany,N.  Y 1,163;  11,1315 

Annemessex  River,  Md I,  202;  n,  1398 

Ashepoo  River,  S.  C I,  255;  ll,  1550 

Ashley  River,  S.  C i,  254;  n,  1550 

Baltimore,  Md i,  205;  ii,  1410 

Bass  River  Light  Station,  Mass i,  96, 1144 

Bath,  Me 1,62,1049 

Beaufort  River,  S.  C 1,255:  n,1550 

Block  Island  Sound,  R.  1 1,1144 

Bronx  River.  N.  Y 1,147;  n,1278 

Brooklyn,  N.  Y  . .  1,147;  n,1278 

Buttermilk  Channel,  New  York  Harbor,  N.  Y 1,147;  ii,1278 

Chatham  New  Harbor,  Mass 1,81,1095 

Chesapeake  Bay,  Va   1,232;  n,1484 

Chicago  River,  BL,  North  Branch 1,486;  iv, 2883, 2866 

Colgate  Creek.  Md 1,205;  n,1410 

Columbia  River,  Oreg. ,  below  Tongue  Point .  i,  594;  rv,  8245 

Crisfield  Harbor. Md i,202;  n,1398 

Cross  Rip  Light-Ship,  Mass 1,96,1144 

Deer  Island  Thoroughfare,  Me 1,62,1049 

Delaware  Bay  and  River 1,182;  ii,1367 

Duck  Creek  (Smyrna  River),  Del 1,202;  n,1398 

Elk  River,  Md.  (barges  J,  E,  Omingham  &nd  Wm.  E.  Wdler) ..  1,202;  n,1398 

Flynns  Knoll,  at  entrance  to  New  York  Harbor,  N.  Y 1,147;  n,1278 

Galveston  Harbor,  Tex  .  1,845;  n,1972 

Horseshoe  Branch,  Ashepoo  River,  S.  C 1,255;  n,  1550 

Hudson  River,  N.  Y 1,147,168;  n,  1277, 1316, 1316 

Hyannis  Harbor,Ma88 1,96,1145 

Greenport,  N.  Y n,1278 

Kennebec  River,  Me i,62,  1049 

Keweenaw  Bay-Lake  Superior  water wav,  Mich 1, 456;  in,  2722 

Kill  Pond  Bar,  Mass ^ i,96;  1144 

Kingston,  R.  L,  off  Point  Judith 1,1146 

Long  Island  Sound,  N.Y 1,141;  n,1251 
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Wrecks,  removal  of— Continued. 

Maurice  River,  N.  J  1,183;  n,  1367 

Michigan  City  Harbor,  Ind !..  1,504;  iv,2951 

Milwaukee  River,  Wis. 1,473;  iv,2813 

Mississippi  River 1,88,870,875;  m,2047,a091 

Mobile  Harbor,  Ala 1,817;  n,1784 

Monomony  Beach,  Mass. i,1094 

Monroe  Harbor,  Mich 1,586;  iv,8075 

Nantucket  Sound,  Mass 1,06,1145 

Narragansett  Bay,  R.  1 1,96,1145 

New  Baltimore,  N.  Y 1,168;  n,1816 

Newport  Harbor,  R.  1 1,96,1145 

Newtown  Creek,  N.  Y 1,147;  n,1377 

New  York  Harbor,  N.  Y .-  i,147;  n,  1276, 1377, 1278 

North  Branch.  Chicago  River,  111 1,485;  iv,2833,2866 

North  River,  N.  Y 1,147;  n.l277 

Pamlico  River,  N.C i,244;  11,1516 

Pascagoula  Harbor.Miss i,817;  n,1783 

Petaluma  Creek, Cal 1,561;  iv,8188 

Pigeon  Cove  Harbor,  Mass 1,81,1094 

Point  Judith,  R.I 1,1145 

Pollock  Rip  Light  Vessel,  Mass 1,96.1145 

Portage  Lake  ship  canals,  Mich 1,456;  in.  2723 

Port  Chester  Harbor, N.  Y 1,141;  n.l251 

Potomac  River 1,232;  li,  1443 

Provincetown  Harbor,  Mass 1,81,1095 

Quonochontaug,  R.I 1,1144 

Raritan  River,N.  J 1,168;  n,1815 

St.  Joseph  Harbor,  Mich 1,505;  iy,3961 

St.  Marys  River,  Mich 1,522;  IV,8015 

Savannah  Harbor,  Ga 1,366;  n,1593 

Shelter  Island,  N.Y n,1378 

Smyrna  River,  Del 1,202;  n,1898 

Superior  Lake-Keweenaw  Bay  waterway,  Mioh i,  456;  m,  2723 

Tongue  Point,  Columbia  River,  Oreg i,  594;  iv,  8245 

Urbana  Creek.  Va i,222;  n,1443 

Vineyard  Sound,  Mass 1,96,1144 

Waiska  Bay,  St.  Marys  River,  Mich i,533;  iv,8015 

Washington,  D.  C 1,222;  n,1443 

Washington,  N.  C 1,344;  u,1516 

Weymouth  Fore  River,  Mass 1,81,1095 

Y. 

Yamhill  River,  Oreg..  improvement  of 1,591;  iv,8384 

Yankton,  S.  Dak.  (we  Missouri  River) 1,888;  m,3330 

Yaquina  Bay,  Oreg.: 

Examination  of 1,577;  IV,8316 

Improvement  of 1,574;  IV,  8318 

Yazoo  Kiver,  Miss.  : 

Improvement  above  mouth — 1,855;  il,3009 

Improvement  of  mouth,  including  Vidraborg  Harbor i,  857;  n,  3015 

Yellow  Bluff,  Tenn,  construction  of  bridge  acroes  Forked  Deer  River i,  620 

Yellowstone  National  Park,  improvement  of i,  637 ;  vi,  8868 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of l,  894;  m,  2281 

York  River,  Va.,  improvement  of 1,217;  n,1481 

Yonghiogheny  River,  Pa.,  examination  and  ■nrvey 1,428 

Ynba  River,  Cal.  (sec  California  Debris  Commifldon) 1,618;  vi,8747 


